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LITHOLITE 
INSULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8. 

‘Phone and Telegrams: Dalston, 592, London, 

FIREPROOF AND OTHER GRADES, 
ESTABLISHED OVER 20 YEARS. 


CHURTON oY 


ovE and Potye* 


- MOTORS. 


T. HARDING CHURTON & CO., LTD., 


Five o'clock. 


See Sup. I!. 





The Acme Production 
Co., Ltd., 


Electrica! 
Specia lities 
Manuf ac 


SMETHWICK. BIRMINGHAM. 


Atias Works, Water Lane, LEEDS 
3OO For SALE OR HIRE. 
D.C. REWINDS A.C. 


BRITISH ELECTRIC Co., 
. Py - Hop 5749. Est. 1883. 








ROTHERHITHE, LONDON, S.E. 16. 


———————— 
——————————_—_— 


DERMATINE 


JOINTING 
PUMP VALVES 
HOSE & TUBING 
BELTING 











Dermatine Co., Lti Neate 8t., London, 8.E. 5 





WRIGHT 


A.C. and 
D.C. 


Tel. : Motor, 


MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 





—EMPIRE—— 
"AUTOMATIC CONTROL 
For Lifts, Hoists, Pumps, Compressors, Machine 
Tools, Sct Mall Auziliaries, Printing Presses, 
- Capstans, Winches and Winders. 
ELECTRIC CONTROL, LTD., 
Empire Works, GLASGOW. 


Birmingham, Leeds, London, Manchester, Swansea, 
Australia, New Zealand, South Africa and Shanghai 











RESISTANCE MATERIALS 


Asbestos Woven Resistance Grids. Re- 
sistance Cord. Resistance Wires & Tapes. 


CRESSALL MANUFACTURING CO., 


Staniforth Street, BIRMINGHAM. 


a, relegrams : Telephone : 
Ohmic, Birmingham.” Central 3463. 





SHUNT REGULATORS. 
MOTOR STARTERS and all classes of Resistance Work. 


STAR DELTA SWITCHES. 


THE SOLENOID REGULATOR CO., 


HIGHGATE SQUARE, CAMP HILL, 


Midiand 22 BIRMINGHAM, «.:00cihirmingham, 





OC BAKELIZED a 
BOARD, PAPER & TUBE. 
HARWELL, LTD., 
28, John St., Theobald’s Rd., London, W.C. 1. 


Telegraphic Address 


"Phones: ‘ . 
Museum 5422 and 5428 * Arwelidite, Holb, London. 


COLLIERY ELECTRIFICATION 


demands economical conductors. 


ALUMINIUM 
_meets the need. 


The British Aluminium Co., Lid., 
109, Queen Victoria St., London, 





NTERN REPLECTOR, 
WATERTIGHT 
AND SHIPS’ 
FITTINGS. 


Vibrator Discs. 

ENGINEERING & LIGHTING 
EQUIPMENT CO., LTD., 

Sphere rks, St. Albans, Herts, 


WESTERN-ELECTRIC 
COMPANY, LIMITED, 
Connaught House, Aldwych, W.C. 2. 
Works: NORTH WOOLWICH, LONDON, E. 
TELEPHONES & CABLES. 
Electrical Household Domestic Appliances. 

See Advertisement this week, page xii. 


MAVOR & COULSON, Ltd., 


GLASGOW: 


MOTORS, DYNAMOS, 
SWITCHGEAR 





OVERHEAD LINE 
SWITCHES AND— 


See next announcement. 


ISENTHAL & CO., LTD., 
Denzi! Works, Willesden, N.W. 10. 





Cutting 
Electric Motors. 
CUTTING BROS., LTD., STAMFORD, 


Telegrams: Cutting, Stamford. Tel. No. 12. 


CONVEYORS & ELEVATORS. 


Power Station, Coal & Ash Handling Piants. 
FRASER & CHALMERS ENGINEERING WORKS, 
(Proprietors ; The General Electric Co., Ltd) 

London O; ; 

ERITH, KENT. magnet House, Kingsway, W.C. 2. 

Associated with Robins Conveying Belt Co., of U.S.A. 





SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors, 


GREEN AND PLACE, CAMDEN TOWN, LONDON. 





WHITE 
Electrical Instrument Co., €td. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B.C. 1. 


Wire. "Phone : 
Voltograph, London. Clerkenwell 6399 








TAYLOR & PETTERS, Ld. 
40, Hatton Garden, E.C.1. 
‘Phone 


olborn 

Mica PLATES 
for 

MaGNETOs and WIRELESS 
. CONDENSERS. HIGH-TENSION RINGS 
for X-Ray ELEcTRICAL INSTRUMENTS. 
M8 tor SOUND BOXES and LOUD SPEAKERS. 
)R Segments, V-RINGS, Washers, Tubes, &c. 


_ JULIUS SAX 

| Specialists in 

_ = BELLS 
Wall Plugs. 


_ 24a. High Street, Bloomsbury, W.C.2, 





1855. 








Electrical 
INSULATING ‘ MATERIALS 
an 


WIRELESS COMPONENTS EBONITE 


SPICERS, LIMITED (insulation Dept.), 


19, New Bridge Street, London, E.C. 4. 
"Grams : Nykoping, Lud, London. ‘Phones : City 6251, Ex. 49. 


See our Advt. on Sup. 9 of this issue 


INSULATING 
- - BEADS -- 


Immediate Delivery. 


HOLDER-HARRIDEN LTD., 








1-2, Chiswell St. 
London, E.C. 





27, UPPER THAMES ST., E.c. 4. 
Grams: “ Irishism Cent. London.” ‘Phone: Central 6set. 


NSULATOR™ 
FULLER'S om Gate 


MANUFACTURERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES EBONITE 
WIRELESS APPARATUS CARBON BLACK 


Head Oftice: 
(General Sales Offices and Works). 


WOODLAND WORKS,- GROVE ROAD, 
CHADWELL HEATH, ESSEX. 


INGU==¥ & Co] 
BEESTON. 
LeeEDs. 


ELEctTric MotORS. 














Advertisement Index, see page lvi. 


Official Notices, see Sup. 32. 
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jindley: 


VERTICAL 


STEAM ENGINES 


for 
Dynamos, Pumps, &c. 


S a 


26 och 
ee—r 


[eg ~ 


iat alia ame PRESSWORK SPECIALISTS | 


many years’ experience, and for all services where 
reliability is of paramount importance, are unexcelled. 


The following are distinctive features :— Stampers and Piercers in Brass, Copper, Sicel 
Rehan Danteastign. Geegner sued : Aluminium, Tinplate, Nickel Silver, Phosphor 


in crank case. Forced lubrication with \ Bronze, Vulcanized Fibre, &c. 
neat oil pressure regulation. Patent 


Duplex Reversible Strainer, cleaned Die-Sinkers and Tool Makers. 
whilst running. Large doors at front 


and back of crank case, making parts Washers and Repetition Press Work of every 


in a ype mais ee itis description for the Engineering, Electrical, 
ts up to 20 - Can espatched from stock wit Motor, Stationary, Brassfoundry, &c., Trades, 


direct-coupled dynamos for 110 volts. 
For larger units we quote early deliveries. SEND YOUR ENQUIRIES TO~ 


Send enquiries to: 


E. S. HINDLEY & SONS, THe MANOR WORKS CO, 


11, QUEEN VICTORIA STREET, LONDON, E.C. 4. 


Works :-BOURTON, DORSET. 58, Albert Road, Aston - BIRMINGHAM. 


Telegrams: ‘ Steamport, Cannon, London Telephone: City 9804. 


Makers of Hindley { Vertical Gas Engines. | : "Phone: Northern 630. Wire: *“* Manor, Northern 630! 


Vertical and Colonial Steam Boilers. 















































AVS iN Sv Peters tN Eee y 
Lone Halbore 241 ‘ ondon. ECi. <ela FF 


Teles: Macaylar, Lond. 











ARMSTRONE, STEVENS & SON, 


WHITTALL listen _* 
BIRMINGHAM. 


PRICES - ' ON 
QUOTED | APPLICATION. 























“The best INSULATING VARNISHES obtainable. 


** OHMALINE”™ BLACKS, No. 68, Air Drying. No. 157. Flexible Stoving. No. 166, Hard Drying. No. 956, Maximum of impregnation 
“ ARMACELL" CLEAR GOLDEN STOVING. No. 213, Flexible, No. 317, Harder Drying. ll Applicable by Dipping or Vacuum impregnation. 
** INSULDERM " Grey Heat Radiating Enamel. “ STICOLINE”™ for building up Mica. “ PAKYDERM " finishing. 
“ SHAYDOLITE”™ for colouring lamps, “ ANTI-SULPHURIC" ENAMEL for Battery Rooms. “ ARMOURITE " Sythetic Varnish 


idest All-British Insulating Varnish Makers : 


GRIFFITHS BROS. & Co. LONDON, LTD., Bermondsey, London, $.E. 15/ 


PU _ 
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Trade Investigations. 





ANUFACTURERS and traders accept the item 
M of ‘‘ bad debts’’ with equanimity as long as 
they do not exceed a certain percentage of the 

total business done; practically everybody has to run 
reasonable risks in order to do any trade at all. 


In the Home t 


losses when dealing with customers who are close at 


rade sometimes it is impossible to avoid 


hand : but operations in export markets present greater 
difficv ity. 


sary -o be constantly studying the local black lists or 


There are certain countries where it is neces- 


conferring with the Consular representatives, Chambers 
of Commerce, or branch offices of Home trade associa- 
tion fore estimating the risks. But excessive caution 
even ‘here is not a help to trade expansion. One must 
avail oneself of all the 
facilities and be prepared to take definite action accord- 


available business intelligence 


ingly. We need all the export trade that we can secure, 
end if we go in for this branch of business we must not 
be contented with a policy of half measures; we must be 


neither too hesitating nor too nervous in shouldering 
risks provid d that they are reasonable. 
reviewed the 


Nearly a year ago we question of 


bankruptcies in the Home electrical and allied trade, 
and our remarks aroused a good deal of interest, but 
we are not 


aware that any special effort has yet been 


made to improve the state of affairs or to prevent 
undesirable things from happening. 

It is true that last year a Government Committee 
went into the whole subject of bankruptcy law, and ex- 
pressed the opinion that wide measures of reform were 
urgently needed ; and it is said that its recommendations 
be published. It 


Government now in office will introduce legislation to 
prevent defaulting bankrupts from carrying on trade 


may shortly is expected that the 


and continuing to receive credit under the protection 
afforded to limited liability companies, and also to pre- 
vent fraudulent practices on the part of companies them- 
selves. But 


whatever legislation may be introduced, 


[41] 
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there will remain many matters of the kind mentioned, 
which will require the existence of an ever-watchful in- 
telligence service along associated lines. 

Judging from statements just published, the last three 
or four years have been a particularly disastrous period 
for manufacturers in certain trades (especially textiles), 
they having been victimised to the extent of many 
millions of pounds by long-firm frauds, bogus bank- 
ruptcies, &c. Aliens who have started firms here since 
the war seem to have been a particular source of trouble. 
It appears that the manufacturers’ associations by 
acting in conjunction with the Criminal Investigation 
Department have been able to break up several 
organised gangs, a circumstance which emphasises the 
necessity for traders to act together for their self-pro- 
tection in such matters, 

We observe from the 
subject is exercising the 
ness men in South 


Press that the 
leading  busi- 
electrical ‘and 


financial 
minds of 
Africa, and 


allied exporters who have transactions in _ that 
market should be interested in what they are 
doing. They have frequently expressed their concern 


at the large annual crop of bankruptcies and, accord- 
ing to the Financial Times, have urged that legislation 
should be introduced to prevent fraudulent insolvencies, 
but they have now decided to proceed to form an organi- 
sation of their own and not to wait longer for official 
action. The object of the new organisation, which has 
been started at Johannesburg, is to prevent fraudulent 
bankruptcies and avoid bad debts due to similar causes. 
Many of us know from practical experience how very 
difficult it is to track right down to the point of prosecu- 
tion those who engage in a long-firm swindle or who 
act in a “‘smart’’ way when a business is just going 
into bankruptcy or liquidation. One may have a sheaf 
of documentary proofs regarding dishonest practices, 
but individual parties who have been defrauded shrink 
from taking action, and the authorities, while they will 
courteously take a note of your information, cannot go 
as far as the interests of the trade would appear to 
render desirable. 

Joint action on the part of manufacturers and 
traders in pursuing and prosecuting rogues, if it can 
be swift in operation, should be more successful. But 
joint action in preventing failure, and_ especially 
fraudulent failure, would be better still, because it 
keeps an effective lock on the stable door and turns the 
key in time. What the Johannesburg traders are doing 
is the dual service of preventing losses wherever possible 
and insuring each other against them when they are 
unavoidable. Bad debts will be prevented by a mer- 
chant’s asking the organisation to keep a close watch on 
the business and books of a customer to whom he is 
giving credit; but when they are incurred, the loser 
will be recompensed to the extent of 75 per cent. of his 
bad debts under a scheme of co-operative insurance. 

There may be nothing novel about the idea of 
insurance against bad debts, but the idea of co- 
operative action in collecting business information, 
which has inspired those who have established 
the organisation, might well be studied by sections 
of the electrical and allied trade in both the Home 
and the Overseas markets. The South African organisa- 
tion will act as ‘‘ a continual auditor, accountant and 
stocktaker ’’ to those requiring credit, and will have 
power to obtain information from banks, merchants, 
shippers, &c., as well as to impart information to its 
members. The day-to-day actual position and contin- 
gent liabilities of credits used will be checked, tabulated, 
and analysed; there will be a register of ¢redit cus- 
tomers, status investigation records, and periodical 
checking of lists of sundry debtors. Other duties under- 
taken will be the taking of stocks without warning, and 
steps for preventing the indiscriminate signing of bills, 
bonds, or similar documents. 

It will be very interesting as time goes on to learn 
whether the organisation has been able to carry out its 
intentions without having too great a restraining in- 
fluence on business. 
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With the general discussions thy 
have arisen regarding the desirabjlip 
or otherwise of the Wembley !xhijj. 
tion being re-opened for a second 
period we have little concern here. Thy 
Government has approved, and is prepared to wive j 
creased financial guarantées, various parts of th 
Empire are continuing their support and, given reasop. 
able regard for its pocket by the Exhibition aut}:oritig 
and for its convenience by the elements, the pubjj 
may be expected to patronise the undertaking in searg) 
of amusement and of Empire information. The expe 
diture which British manufacturers and _ tradey 
incurred in connection with their 1924 exhibits was , 
heavy burden, and it was originally shouldered as , 
quite special matter which could rightly be regarded 
an outlay covering many years; it was not contemplated 
that it would recur, even on the somewhat smaller seal 
that continuation involves. Though it could neve 
have been anticipated that the British electrical anj 
other engineering industries would so soon repeat their 
associated organised efforts on the magnificent scal 
that marked the 1924 Exhibition and leaves the dis 
play of the Palace of Engineering the finest and biggest 
that the world has seen, the Exhibition authorities are 
hoping for large support from individual manufae. 
turers. With the opening of the New Year they hare 
approached those who took part last year with certaiy 
concessions, including reduced charges for stand space 
in the Palace of Engineering; and as there are only 
about four months to the re-opening, they should. shirt) 
know what floor space will be required for enginecring 
including electrical exhibits. The Palace of Engineer 
ing and the Palace of Industry are both huge halls, and 
will take a lot of filling. In some quarters it has been 
suggested that certain large industrial exhibits may find 
their way into the same building as the engincering 
exhibits this time, but we have no definite knowledge 
on this point. It is reported—we do not know on whow 
authority some of the Press statements have been made— 
that the Palace of Industry promises to be filled to over- 
flowing, and that for any exhibitors who wish to drop 
cut there will be plenty of others to take their places 
So far as we can judge, there is little disposition on the 
part of either the electricity or the gas interests to dip 
into their resources heavily for co-operative pojular 
displays. Yet, considered electrically, it is impossible 
not to feel that where the throng goes, even on pleasure 
bent, there is an excellent opening for an attractive 
popular demonstration. Possibly, though this may ne 
be found practicable through the established organisa- 
tions, there may be some ground for suggestions of al 
electric village or town organised by a few manufae- 
turers and traders co-operatively, which recently 
appeared in the daily Press. 

Sir Travers Clarke, the Chief Administrator, has 
replied to certain constructive criticisms offered b- the 
Federation of British Industries. He says thai the 
Executive did its utmost to defeat attempts that wert 
made to introduce foreign goods into the 1924 Ex\ibi- 
tion, and expresses the hope that, profiting by last year’s 
experience, it will be able to ensure that the 1925 collee- 
tion ‘‘ will be entirely British in so far as that is rac 
ticable.’’ He also states that proposals are under con- 
sideration for securing that on one day a week ‘here 
shall be “‘ as little interference as possible with the clo 
study of the exhibits by business men’’; and he asks 
the Federation to give all the weight of its great influ 
ence toward helping the Exhibition to success. 


Wembley Exhi- 
bition Plans 
for this Year. 


THE impressions to be gained ‘rom 
the latest Ministry of Transpor* re 
turns relating to tramways and ight 
railways in Great Britain are varied. 
It is satisfactory to note that, in the aggregate, tram 
ways were able to contribute more to the relief of rates 
than they took from this source, the favourable ba!ancé 
being £23,760, whereas in the preceding year there ws 
an unfavourable balance of £111,147. 


Tramway 
Statistics. 
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On the other hand, the ratio of expenses to receipts 
om 76.23 to 77.74 per cent., carrying the 


" sased i 
3 till further from the 1913-14 figure—64.5] 


or yor tion ° . ° 

nin ‘he increased ratio is probably explained by 
ae fact that while the number of car-miles run increased 
i 3.17 per cent. compared with 1922-23, the number 


of passenvers increased by only 2.18 per cent. ~The 
“Joad factor ’’ is, however, much better than, in the 
last pre-war year, for while the number of passengers 
has increased by 34.57 per cent., the number of car- 
miles shows an advance of only 7.12 per cent. Another 
factor leading to imereased expenses was the slightly 
higher energy consumption per car-mile, giving rise 
to a total increase of 34 million kWh, or 5.31 per 
cent. , 

As regards the local authority undertakings, out of 
156 in operation during the year only 98 were able to 
meet all their charges in full (five more than in 1922- 
ihe number of undertakings which were 
their working expenses rose from 


93), while 
mable to cover 
§ to 1l. 

The number of railless trolley undertakings in opera- 
tion during the year was 14, the West Hartlepool, Ips- 
wich, and Wolverhampton Corporations having inaugu- 
rated railless systems. A better ‘‘ load factor’’ is re- 
corded; while the number of passengers carried in- 
creased by 56.2 per cent., the car-mileage advanced 36.6 


per cel 





Office has been 
water owing to 


Wuitsr the Post 

The Telephone getting into very hot 

Breakdown. its failure to deal with the heavy 

Christmas postal traffic in _ letters, 
parcels, and newspapers without ‘‘ abnormal delay,’’ the 
converse has occurred in connection with its telephonic 
communications, the excessive supplies of cold water 
with which we were douched at the turn of the year 
having found the weak places in the underground 
cables. The devastation caused by the gales in respect 
of the overhead lines was excusable ; the Post Office lines 
are constructed to a very stiff specification, and are 
maintained in good order, but the violence of the storm 
was irresistible, and some 230 main trunk lines were 
inter! ipted. 

We were, however, under the impression that the 
main purpose of putting the trunk lines between impor- 
tant centres underground was to ensure freedom from 
breakdown due to storms, and it is disconcerting to find 


hat this object has not been wholly attained. Com- 
munication with Bristol, Cardiff, Glasgow, Dublin, 


Manchester, Newcastle and other important cities was 
seriously restricted, and the Continental services suffered 


severely. Local telephone services were disorganised 
by the failure of junction lines due to the ingress of 


water. But water is what one expects to find under- 
ground, and the first essential of a cable is that it shall 
be waterproof under all conditions. Hence the failure 
o the underground system is somewhat disappointing. 
We hope that the lesson will be laid to heart and 
that every effort will be made to ensure the reliability 
of tl telephone service in spite of storm and flood. 
It was a singular but fortunate circumstance that tele- 
graplic communication suffered comparatively little 


Irom the rough weather. 





Tue experts’ approval of the scheme 
submitted by the Siemens-Schuckert 
Co. for the development of the River 
Shannon as a source of energy brings 
this :.atter prominently before the public; it now re- 
mains for the Free State Government to decide whether 
© alopt the scheme or not, and in the former event, 
whether the undertaking shall be carried on by the 
or by private enterprise. The probabilities 
appear to be in favour of State ownership, and in that 
case the question of finance will arise; the cost of the 


Irish Water 
Power. 


«here in the first instance is estimated at £5,200,000, 
@ sun which can hardly be raised by the Free State 
Governmient on terms that could be regardéd as commer- 


cially acceptable. The contract with the German firm 
secures to it the option of taking over the scheme if the 
State does not handle it, but as stated in our last issue, 
German financial backing for the scheme is not contem- 
plated. 

It would appear, therefore, that if the scheme goes 
forward, an appeal must be made to British financiers 
to provide the funds, and we strongly deprecate their 
accepting any share in the responsibility. Whether the 
Free State Government or the German company is in 
charge of the work, it is a moral certainty that the 
whole of the plant will be manufactured in Germany, 
and the civil engineering work on the site will, of course, 
be done by native labour; hence the scheme offers no 
prospect whatever of relieving unemployment in this 
country, and it has no other claim to consideration or 
support on the part of our people. 

Apart from the question of capital expenditure, the 
commercial prospects of the undertaking are by no 
means satisfactory. As we pointed out in our issue of 
March 2ist, 1924, the Commission of Inquiry into the 
Resources of Ireland, with the records of the flow of the 
Shannon for 30 years before it, estimated that the river 
could produce an average of 52,000 h.p., provided that 
a very large water storage carried out. 
Messrs. Siemens-Schuckert’s figure of £5,200,000 sug- 
gests that they have estimated on the basis of £100 per 
horse-power, which is an extremely heavy outlay; their 
estimated output of 150 million kWh per annum sup- 
ports this conclusion, as it corresponds with a load 
factor of about 50 per cent.—an optimistic figure, but 
not, perhaps, unreasonable under the circumstances. 
At present, it is stated, the demand amounts to only 50 
million kWh, and until new demands are created to 
absorb the additional output it will be impossible to 
supply energy at a price that will compare favourably 
with that of energy produced from coal. Even when the 
full output of the initial development is attained—say, 
150 million kWh at as high a price as ld. per kWh— 
the revenue will only be £625,000, which would barely 
suffice to cover interest and sinking-fund charges, plus 
management and maintenance costs. 
tion which could not supply 
per kWh with a 
sorry example of present-day engineering. 

The paper by Mr. J. Murphy on the small hydro- 
electric plant at Bandon, Co. Cork, which is abstracted 
in this issue, serves to show, though in miniature, the 


scheme was 


And a steam sta- 
in bulk at less than Id. 
50 per cent. load factor would be a 


Ww ide variations in the power available and the extreme 
difficulty experienced in utilising water-power to advan- 
tage in Southern Ireland. On a larger scale the diffi- 
culties would be correspondingly magnified. 

However, tne Irish are ruled by sentiment, and if it 
is decided to use Irish water rather than English coal, 
and pay a high price for the privilege, no one need be 
surprised. 





In spite of the increase of know- 
ledge regarding the properties of X-ray 
radiation and the risks attending its 
use, the list of those devoted men who have been maimed 


X-ray Martyrs. 


or have already succumbed to their injuries continues 
to lengthen. We learn with regret from the daily Press 
that Major Hall Edwards, whose sufferings have been 
previously recorded in our pages, is dangerously ill. 
M. Demenitroux, who collaborated with M. and Madame 
Curie, the discoverers of radium, died on January 3rd, 
at the early age of 48, from burns which he received 
during his researches, and Prof. Bergonié, who had 
made a special ‘study of the curative value of radium 
in cases of cancer, and was also a distinguished worker 
with Roentgen died on January 2nd. Prof. 
Bergonié was in his sixty-eighth year, but had under- 
gone several operations and suffered the loss of his right 
arm as the result of X-ray burns, and his death followed 
a long and painful illness. He had accomplished a vast 
amount of work, and was recently made a member of 
the Legion of Honour. 

These men have truly given their lives in the cause of 
humanity, and.their works live after them. 


rays, 
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The World’s Largest Engineering Project.—I], 


The Undertaking of the Southern California Edison Co. 





By T. 








B. ROSS. 





(Concluded 


In the more populated areas, the distribution lines 
from the sub-stations have until recently carried the 
company’s standard voltage of 2,300, but owing to the 
ever-increasing demand for current as the population 
and industry of Southern California have grown, the 
load has increased beyond all expectations, and here, 
again, the company has had to seek some new means of 
coping with existing requirements and also making 
arrangements for future growth. The telephone and 
telegraph companies operating in the company’s terri- 
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Edison Co. to carry their respective lines, and their 
limit of protecting insulating apparatus is restricted to 
5,000 volts, which figure has been fixed by the Railway 
Commission. The company had .numerous ways of 
overcoming the increasing difficulties of meeting the 
fast-growing demand for current, but all more or less 
meant prohibitive cost of handling the smaller loads, 
and ultimately it was decided to adopt a higher voltage 


over the same wires, insulators, and pole lines. 
Quoting from one of the company’s monthly publica- 
tions, ‘‘ Edison Facts,’’ issued to 
employés, the following will explain 329 
the new methods now being adopted. ® 300 
‘* Only two standard voltages re- © ons 
main from which to choose, v?z., ae 
4,400 volts delta or 4,000 volts star. - — 
** If 4,400 volts delta were chosen, eden: 
it would be necessary to change all eo 
the transformers on the lines, the 4 
station transformers, regulators, 9 180 
and all other equipment designed for p 100 
2,300 volts, and none of the old “os 3 a 


transformers removed from the lines 
could be used again. This would 
mean an enormous loss when it is 
considered that there are about 14,000 2,300-volt trans- 
formers on the system. Therefore, the logical voltage 
to use is 4,000 volts star, and it presents the following 
advantages :—The present station transformers can 
be used, connecting them star on the secondary instead 
of delta; the present line transformers can be used 
reconnecting them star on the primary side, and, in 
the case of lighting transformers, by reconnecting them 
from one phase wire to the neutral ground wire, and 
the same wire, insulators, cutouts, and _ pole-top 
switches can be used as at present. The station regu- 
lators will have to be changed, as now they aré all 








from page 23.) 


three-phase, 2,300 volts, the primary being star ep. 
nected. It will be necessary to make some chi ngeg jy 


current transformers, switches, &c., but the expens 
involved is not very great. : 

** Further advantages in using 4,000-volt as againg 
2,300-volt distribution are as follows :—In conge-ied dis 
tricts where the circuit switches and other eqiipmen 


are loaded to their current-carrying capaci'y, th 
capacity in kVA of the circuit can be increase: by 7; 
per cent. without any inerease in current, and wit 
this additional load the per cent. of voltage irop ty 
the consumer will be reduced to 57 per cent. of what 
it was at 2,300 volts. In the sparsely-settled territor 
where the equipment is not fully loaded in amperes, by 
the voltage drop is the limiting factor due to long 
lines, by changing to 4,000 volts the load can be ip. 
creased 200 per cent. with no greater per cent. dro 
or, on the other hand, the lines can be three times as 
long with the same load and no greater per cent. drop 
or with no increase in load the per cent. drop wi 
be but 33 per cent. of what it was at 2,300 volts. The 
per cent. of energy lost with the same load at 4,00) 
volts would be reduced to 33 per cent. of what it wa 
at 2,300 volts. The reduction in voltage drop would 
increase the quality of Edison service, and the decreas 
in line loss, increase the efficiency of the distributior 
system, two factors ‘that the Operating Department 
are continually striving to attain, 

‘* Among the several methods of wiring which can i 
used on such a 4,000-volt system are the three-wir 
system, with the neutral grounded or ungrounded a 
the station, the four-wire with the neutral 
totally ungrounded or grounded at the station only, a 
the four-wire with the neutral grounded at the siation 
av all power banks and at numerous other points along 
the line. Considering the fact that aboat 80 per cent 
of the 2,300-volt transformers in the territory 
consideration are now connected for lighting only, and 
would have to be changed to 4,000 volts each if a three 
wire system were adopted, and considering that there 
would be two different voltage transformers in 
and installed on the same line, with a possibility of 
mistakes being made, and that approximately & per 
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cent. of the business taken on these lines would have 
to carry the additional cost of the higher voltage | ran* 
formers, it would seem that the three-wire, 4,(0:)-volt 
system was not the one for the Edison Company ' 
adopt. 

‘* With the four-wire, 4,000-volt system, all the com 
pany’s present transformers can be used. With 4 
totally ungrounded system, all four wires would have 
to be considered hot at all times, and in case of 
accidental ground on one of the phase wires, the neutral 
would have a potential of 2;300 volts above ground am 
the other two phase wires would be 4,000 volts 2vove 
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ground, condition which might cause failure of the 
ynsulation of the transformer or bushing, or other 
designed for 2,300 volts. 


equipme!t Also, if the 
neutral wire should accidentally become opened, any 
unbalance in the lighting load beyond the break would 


give unbalanced voltage. With the neutral grounded 


at the siation only, an accidental ground on a phase 
wire at some distance from the station will have nearly 
the same efiect as mentioned above until a circuit 
breaker goes out, and if the point is far enough dis- 


tant from the station, and the ground exceedingly dry, 
the breaker may not go out. 

“This leaves the last, and, in the opinion of our 
enginee! the best system to adopt, that is, the 4,000- 
volt, four-wire system, with the neutral grounded at 
the station and at all power banks, and if the power 
banks are too far apart, additional grounds should be 
installed at several points along the line. This method 
has all the advantages of the 4,000-volt system with 
added safety, due to the fact that the neutral wire 
is at ground potential at all points, and if the neutral 
wire should become open, the system would still be stable 
beyond the break; also, if a phase wire accidentally 
becomes grounded, the circuit breaker will go out imme- 
diately, as the path for the ground current through 
the earth is of lower resistance on account of the 
multiplicity of grounds.” 

It is claimed that by conversion of the distribution 
system from 2,300 V to 4,000 V, utilising the present 
wiring, poles, &c., the saving efiected by not using 
special 4,000-V transformers is equal to the cost of 
installing 1,500 miles of neutral wire. In carrying 
out the change-over to 4,000 V it will be necessary to 
install a fourth wire, this being the ground or star 
neutral wire, which will be specially placed and car- 
ried on a white insulator for purposes of identifica- 
tion. Probably by this date all of the company’s sta- 
tions have now cut over to the new higher voltage of 
4,000. Fig. 10 shows in outline the system adopted. 

The two charts printed herewith, figs. 11 & 12, indi- 
cate the loads handled by the company’s various plants 
for the years 1922 and 1923 (10 months only). 

Of interest to electric motor designers and manufac- 
turers will be the adoption by the company of a recently- 
invented device known as the synthermal fuse. This 
new fuse contains a heating element embedded in an 
alloy and acts as a heat ballast, following the heating 
curves of the motor which it protects. It: is stated 
that this type of fuse is giving excellent results. 

Although the project is primarily dependent on 
hydro-electric generation, the company has a number 
of large steam plants in operation, particularly down 
om the coast, and these plants have at times to be run 
at their utmost output when occasion calls. The largest 
of these steam plants is to be found down at Long 
Beach, where 63,000 h.p. is at present developed. It 
was decided last year to increase the capacity of the Long 
Beach plant by the addition of two 35,000-kW hori- 
zontal steam turbine-driven generators, and these are 
fipecte to be in operation some time this year. Four 
new 6(),000-volt circuits will be constructed on a new 
steel tower line to handle the distribution of this addi- 
“onal power. The boilers will be fitted with combina- 
Hon oil- and gas-burning furnaces, designed by the 
CMmpany’s own engineers, and will be capable of 
changing over from oil to gas or vice versa at a few 
minutes’ notice. The new steam turbines will be sup- 
plied with steam from eight 1,600-h.p. boilers of the 
latest esign fitted with superheaters and economisers, 
with » working pressure of 375 lb. per sq. in. The 
turbines will operate at 350-lb. pressure and 700 deg. 
F. total temperature, giving a superheat of about 
260 deg. F., and will have a steam consumption of 
about 10 Ib. per kilowatt-hour. 

There is an over-abundance of natural gas from the 
near-by oil fields of Signal Hill (one of the recent oil 
discoveries of Southern California), and the company 
has contracts with the Southern Counties Gas Co. for 
‘Supplying natural pas from the Signal Hill Field in 
sufficierit quainfities to meet all fuel requirements for 





the Long Beach steam plant for a period of five years. 
The natural gas is conveyed under a 30-lb. pressure 
through one 18-in. and one 8-in. supply pipes, being 
delivered at the plant at not less than 7-lb. pressure, 
where it passes through a pressure regulator to give 
the uniform pressure required. 

The specified heating value of this natural gas js 
fixed at not less than 960 B.th.u. per cubic foot, and 
it is expected that the heating value will run consider- 
ably higher than the minimum stipulated in the con- 
tract. It has already exceeded 1,200 B.th.u. during 
the latter half of 1923 and, as a result, the company re- 
cords a saving of 35 per cent. in fuel, amounting to 
over $200,000 per annum, by using gas fuel instead 
of oil fuel. It is estimated that the use of natural gas 
by the company at its Long Beach plant will in time 
be in the vicinity of 1,500,000,000 cubic feet a month, 
and at the present time about 20,000,000 cu. ft. of 
gas is consumed daily, which gas would in all proba- 
bility be wasted at the oil fields on account of the great 
excess of gas supply. Engineers at home must feel 
that Southern California has been blessed with a surfeit 
of good things in their own particular line when they 
commence to study the many natural resources of the 
country, but California has one severe handicap in its 
lack of coal and coke for the development of blast 
furnaces and the production of pig iron. However, even 
this problem is being tackled, and once pig iron can be 
produced on that coast in large quantities at competi- 
tive prices with Pittsburgh and other centres, the phe- ° 
nomenal growth of the last 15 to 20 years applying to 
Los Angeles and Southern California will most likely 
be eclipsed over the ensuing similar period ahead. 

It is stated by the company that a more diversified 
use of electricity is to be found in California than in 
any other part of the world, and that its system supplies 
312 cities and towns throughout its territory. Four 
railways are supplied with Edison current for traction 
and other requirements, these being the well-known 
Pacific Electric, the Los Angeles Railway, the Santa 
Barbara and Suburban, and the Visalia Electric. 

The company lights hundreds of miles of streets and 
highways, and caters generally for almost the whole 
electrical requirements of Southern California. The 
city of Los Angeles has its own municipal light and 
power plant, but even this is greatly dependent at 
times on extra supplies from the Edison Company, and 
only caters for a part of the city’s population. 

As a result of the company’s great accomplishments 
in this big undertaking, it was awarded last year the 
Charles A. Coffin medal ‘‘ for the greatest contribution 
to the development of electric light and power for the 
convenience of the public and the benefit of the industry 
for the year 1922.’’ This medal is one of the most 
highly-prized awards in the electrical industry of 
America and is open to annual competition to all the 
public utility companies in the United States. 

This Edison project is so vast that one becomes almost 
bewildered when trying to describe to others some of 
the principal accomplishments of the undertaking, and 
a personal visit is the only possible way of being able 
to fully appreciate all that the company has set itself 
to do in catering for the present and future require- 
ments of the people settling in the territory covered. 
Trade associations and other interested parties from 
all over America and Canada pay visits to the Edison 
project, and it might well be worth the while of a 
British engineering institution to arrange a visit of 
some of its members and other trade friends to the 
Southern California Edison Company’s field of opera- 
tions, at the same time taking in, en route, some of 
the other big American engineering plants and com- 
pleting the tour by returning to England via the 
Panama Canal. Such a visit from British engineers 
could not fail to be productive of much good, both from 
a national and professional point of view. Should such 


a trade tour be made, those participating would, the 
writer believes, be assured of a hearty welcome from 
the American engineers and be given every facility for 
studying their splendid engineering triumphs. 
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Unfair Competition. 


(A few Notes.) 


By “JUST BIDE A WEE.” 


Ir is surprising to note the lack of unanimity among 
electrical men respecting the vexed question of unfai 
competition. So divergent are some views on the subject 
that it must be concluded that the matter has received 
little serious attention, as distinct from superficial 
attention, from the trade in general. This is surely 
evidenced by the efforts continually being made to 
arrange mutual trading conditions, and so on, which 
conditions, it must be admitted, are largely based on 
ib somewhat casual interpretation ol the words 
‘‘ unfair ”’ and “ costs.’’ It appears to be the case that 
few of the contracting parties have any real apprecia 
tion of each other’s costs. It will be found that those 
who have are the least inclined to enter upon any such 
negotiations, and it is thought that a brief survey of 
the matter of costs as related to unfair trading would 
prove of interest. Such a survey will, at least, show 
that relatively few instances arise which can be cited 
as unfair. 

As it is quite insufficient to consider only the general 
headings of ‘‘ oncost ”’ and ‘‘ labour cost,’’ it is recog 
nised that the sale price of any article covers the follow- 
ing costs, from the state of raw material to that of 
delivery to the user :— 

1. The cost of obtaining raw material. 

2. Raw material storage charges after receipt, (7) 
direct costs, (6) indirect costs. 

Direct manufacturing costs, (¢c) labour cost, (¢) 
machine rates, (e) shop oncosts. 

Indirect manufacturing costs, (f) overhead 
charges, (g) salaries, (A) non-productive time 
charges. 

5. Selling costs, (7) direct, (7) indirect. 

6. Transport cost. 

7. Profit. 

At this point it is rather essential to consult a dic- 
tionary in order to clear up, if possible, the vagueness 
of the term ‘‘ unfair,’’ as applied commercially. Cham- 
bers’s 20th Century Dictionary gives the definition as 
‘‘not fair; dishonest; unequal.’’ Of these, the first 
and second are no clearer to the mind than the word 
itself. The third, however, implies injustice, which 
is more readily conceivable, since certain standards of 
conduct exist by which any given action may be criti 
cised, for, everything else being equal, an unfair act 
may be said to be one which operates in a definite un 
equal manner as between a person, or persons, and the 
perpet rator of the act. If this were not so, then every 
condition attaching to every commercial transaction 
would have the same moral value, a state of affairs 
which is known, from experience, not to exist, Hence, 
if ‘any of the above-mentioned costs can be shown to 
operate externally in an adverse manner, in general, an 
unfair condition can be said to obtain, 

1. Cost of obtaining raw material. Prima facie, any 
given materials showing the same analyses should cost 
the same. In practice this does not hold good for a 
variety of reasons which are quite valid. For example. 
while labour may be cheap or normal, transport facili 
ties may not be easily obtained. Geological conditions 
are not at all equal—and so on. These points, however, 
are accounted for by the fact that when firms commence 
to operate in any locality it is understood that thev 
shoulder any inherent local disadvantages of the kind 
mentioned. Why else would they set up business there? 
So that, respecting raw material, any cost that may act 
adversely in the sense at present considered must be a 
cost quite apart from the conditions of natural environ- 
ment. That is to say, it must be a cost resulting from 
a firm’s own activities. Such costs ‘being considered 


under the remaining headings, the remarks there mai 
cover the instance of raw material. Only the reation 
of preference enters here Fon instance, if Se 
possesses the monopoly ol produ tion of a basic 1 
und sells the material at varying prices to its 
competing customers, then cases must arise w 
or other customer suffers undue loss. The d losses 
he may normally suffer are referred to later. Thats 
procedure is recognised as unfair is, of course. rif 
by this country’s law. 

4 Raw material storage costs after receipt. —The 
comprise (a) labour and clerking costs, which are dire 
charges; (6) direct oncost charges; and (c) « erhea 
expenses (part). The latte are considered under (4 
below, and (a) consists of wages only. Many fi: 
sider that a labourer, or unskilled ordinary « 
sufficient for stores management. Others diff 
employ trained men for the purpose. The resul 
the latter firms appear to be at a definite disad 
is regards the immediate £ s. d. cost of storage 
ing that district rates are paid by the first-me 
firms, then the onus is definitely upon the other 
purely their own business in such instances, 
conditions could not be interpreted externally as unfa 
If, however, the reverse is the case, 7.e., the local rates 
are only paid by the second firras, then an unfair cor 
dition does exist, for, if skilled men are paid so much 
it is certain that unskilled men (in the ordinary sens 
and excluding those municipally employed) are paid: 
a lower rate. The principle of equal remuneration { 
equal work is much to the fore here. Also indicated 
possibly, is the fallacy of employing skilled labour on 
work that can be performed by unskilled hands 

With regard to (+) the direct oncosts on storage. thes 
comprise insurance premiums, depreciation of initi 
testing plant, cranes, &c., light, power, heat, stationery 
ke. No unfair condition can exist here becaus 
each of these items depends entirely on the intern 
organisation of the firm concerned. If firms do noi trea 
these charges in a thoroughly scientific manner, a! 
fail to employ suitable efficient means to reduce ther 
to a minimum, then these firms create their own 
advantage. Too often this condition of affairs is r 
garded as unfair, whereas such is not really the cas 
Surely, if a man must pay for a fauz pas in the or lina 
way, a firm is likewise responsible for its own intern 
misdeeds. By no stretch of the imagination 
unfair condition be discovered in this instance. 


. , . : , 
3. Direct manufacturing costs.—These cover labo 


costs, machine rates, and shop oncosts. The foregoing 
remarks apply largely in so far as labour costs ar 
concerned. The point is whether skilled or unski 
labour ought, or ought not, to be used. For tl 
machine work one firm employs skilled turne) 
another handymen, the point being entirely 
by individual discretion. The tendency is, howeve 
to obviate the skilled man working on unskilled work 
Competition forces this through the use of sper ficall 
designed machine tools. so that it is entirely tl look 
out of the firm employing skilled labour if it 
cut its direct labour costs. This manner of ! 
at the matter is, most unfortunately, undoubtedly )rut 
to the skilled man, but, nevertheless, it is the rutl 
ind the fact must be faced, however unpleasant 

In the fixing and costing of machine rates, « 
tain firms may find themselves in a difficulty a1 
vrumble at unfairness Here, again, howe 
trouble can only lie with themselves. These raies 
solely dependent on an efficient system of shop w king 
which, essentially, entails a reliable, up-to-date, osting 
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system. if this is non-existent, then accurate machine 
rates cannot be fixed, to the detriment of the firms con- 
cerned—entirely their own fault, of course. Any in- 


equality so resulting is not caused by outside influences, 
and, therefore, once more no unfair condition can be 


said to exist. 

Shop oncosis may be, however, subject to certain 
ynfair influences. An insurance company covering a 
large firm’s premises may be tempted to quote a lower 
premiuin (per cent.) than for a small concern. Gas and 
power harges do vary in certain towns, ¢.e., generally 
in the centre of the town the charge per unit is less 
than in the suburbs, or in any external area supplied 
by the town or the same local company. Feu duties 
are known to vary largely in certain towns, and if a firm 
owns its own ground, then its feu duty (per unit area) 

ill not necessarily be the same as that of its competitor 
n another part of the same town, or, of course, 
Rents, if grounds or premises be 
rented, come under the same category. In certain parts 
of the country old statutory charges exist especially if 
the site is labelled ‘‘ freehold,’’ and although these 
charges might be said to come under the local conditions 
mentioned under (1) above, since they are externally 
fixed by law, it is thought that they can, generally, be 
construed as unfair costs. 

These remarks also apply to (4f) and need not be 
extended. 

The question of salaries (4g) is generally provocative 
of some argument. Many argue that, if one firm pays 
aman £4 per week while another pays £6 to a person 
in the same nominal position, a condition of unfairness 
exists. This is ever a moot point, and one, unfortu- 
nately, upon which little definite statement may be made, 
for, although two men occupy precisely similar posi- 
tions, it does mot follow in practice that the men are 
of equal value. One may be a thoroughly technical 
expert, while the other may be of comparatively little 
use. Once more the onus is upon the individual 


situate 
n another town. 


firm concerned, for it is the natural aim of every 
man to increase hig earnings. It will, in one event, 
pay a firm to pay a very high figure for the services of 
an employé who really can work, t.e., even though his 
rate is high the quantity of his production is such as 
to cheapen the cost per unit. It might reasonably be 
said, however, that deliberate exploitation of salaried 
men does take place in certain instances, in which cases 
unfair commercial conditions cannot but exist. The 
exact proportion of these to the total is, however, prac- 
tically impossible to ascertain. 

Non-productive time charges (4/4) are again primarily 
dependent upon the general internal affairs of indivi- 
dual management. It is up to all to keep each machine 
running as productively as possible, or, if it be cheaper 
to do so, to shut down any given machine altogether, 
transferring its work elsewhere. Regarding hands, 
the bare unvarnished truth is that no firm, especially 
in these days, can afford to keep on more employés than 
a reasonably altruistic spirit will permit. To that end, 
it may be said thateconcerns not registered on the King’s 
Roll are unfair competitors, since those who are regis- 
terel are bound to keep a certain percentage of dis- 
charged men more or less permanently employed, thus 
possibly giving an advantage to non-enrolled firms, 
This statement night be misconstrued, but no misunder- 
standing will arise if it is fully realised that the King’s 
Roll is intended, apart from other objects, to provide 
& means of allowing men to try and recover the skill 


which they were bound to have lost during five years 
of litary service. This recovery must take a long 
tir and thus, concerns not employing men who have 
lost part of their efficiency are at a definite advantage 
over those that do employ them. 

Certain instances of labour exploitation may arise 
un stress of industrial conditions, &c. They have 
unloubtedly done so in the past, and it would he unwise 
'o say that they are entirely absent to-day. 


Local rating, again, may sometimes in slack periods 
operate unfairly. Thus, when a works is shut down 


entirely, the rating is much lighter than when it is fully 
running. There is no graduation, however, to allow 
for part of the works running while the remainder is 
shut down, unless it can be proved to the satisfaction 
of the local rating authority that a portion of the works 
may be shut down under the appellation of unum 
quid. This state of affairs is very much the exception 
rather than the rule, and hence an unfair condition 
arises. 

Further, the incidence of rating in Scotland as com 
pared with England must introduce unfair conditions. 
In England, the occupier only, irrespective of whether 
he be owner or tenant, is assessed, whereas in Scotland 
owner and occupier are separately assessed, the owner- 
occupier having to pay the double burden. While 
English rates are therefore higher in general, anomalous 
conditions must, of necessity, arise from this state of 
affairs, to the attendant detriment of some competitors. 

5. Direct selling costs.—These are salesmen’s salaries 
and expenses. With respect to salaries, the remarks 
above made apply. ‘‘ Expenses,’’ however, can be made 
to do many things. The surreptitious ‘‘ back-hander ’”’ 
is generally an expense. No one can say that such is 
not the case, nor that ‘‘ back-handers ’’ do not exist. 
Business men, and electrical people as much as any 
other such, know that palm oil is sometimes very much 
in evidence, just as much, indeed, as tipping the waiter 
after dinner. True, the law is supposed to deal with 
the trouble, but it is unable to cope with it for very 
Possibly this point can be interpreted 
as the most unfair of all. Certain firms of good standing 
would not deign to lower themselves to bribery, and 
would instantly dismiss any member of their staff found 
attempting it. Others, however, would not scruple to 
tip either in money or in kind. An unfair state of 
things is then painfully in evidence. 

The question of selling material of foreign origin 
might arise here, especially if the foreign maker worked 
under a depreciated currency. The fact that foreign 
goods may be bought by all and sundry at will, however, 


sé 


obvious reasons. 


removes the point to the realm of international arrange 
ment and politics, besides nullifying any attempt to 
dub it as unfair. 

Indirect selling costs (57) are really covered by over- 
head charges, and the remarks above made will, in 
general, apply to them. 

6. Transport costs are eternally a vexed question. 
Commercially, goods are transported in three ways, 
viz., by rail, cart, or motor. The railway companies, 
compared to industry as a whole, are in the practical 
category of monopolists. Hence they must be very care- 
ful to avoid any unfairness between competing firms 
using their means of transport due to different charges 
for the same goods. Fortunately, their undertakings 
are so huge that it is essential to their efficient manage- 
ment for them to have a perfectiy definite schedule of 
rates operating on a classified basis. Apart from the 
relative value of these charges to each other, of them 
it must be said that, in principle, for any given article, 
irrespective of maker, a fixed rate must be paid. In 
practice, this occasionally does not hold good, as many 
are aware, but the fault will be rarely traceable to the 
railway company. Knowingly or otherwise, goods are 
wrongly described in these instances, and as a result 
unfair conditions obtain. No one can deny that attempt- 
ing to obtain cheap rates by deliberately misnaming the 
goods is unfair. Cartage and motor transport appar- 
ently offer more opportunity for unfair charging. It 
is only apparent, however. Compared with the railway 
companies, carting and motor contractors are small con 
cerns operating on a purely compet itive basis. Hence 
their charges must vary. It is therefore the duty of 
any of their customers to obtain the cheapest rate pos- 
sible. covering all charges concerned. For example, 
it may pay to insure each consignment separately if a 
number of cartage or transport estimates are available. 
Alternatively, the working of a “‘ floating ’’ policy may 
be more economical, and so on, the matter resting 
almost entirely with the buyer of the transport. On 
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the 


the basis of this article, therefore, no unfair condition 
arises here, since the carting and motor firms are subject 
to exactly the same principles of operation as other 


7. Profit.—Some state that a man, by taking a small 
Yet all are willing (apparently) 
Why then do grumbles arise if 
one is content with less profit than another ? 
moment manufacturers only are referred to.) A manu- 
facturer to serve must, perforce, make his price suit 
the market, otherwise he soon runs up against ‘‘ a brick 
To this extent his position is quite different 
The latter, generally, is in 
« much easier position as regards price for the simple 
reason that he has to bear nothing like the responsibility 
If anything goes wrong 
external to the retailer he merely refers back to the 
maker, who, while doubtless striving to prove non- 
responsibility, has in the end, for the sake of his sales, 
The position of the retailer is there- 
fore solely « personal one, and if the manufacturer 
price, allowing a _ certain 
retailer has to cut his coat 


(For the 


to suit his 
reasons of 
environment touched upon in (1) above, have the same 
oncosts, and it follows that the profits must be out of 
With that they ought to be content, 
since the conditions fixing the matter are quite external 
frankly, up to them to reduce 
their oncosts in a fair and intelligent manner, and so 
The small man in a commercially 
cheaper locality must make more profit than the same 
man situate in a dearer part, other things being equal, 
to general 


BELow are given the values during 1922 and 1923 of the im- 
ports of electrical and allied material into the Straits Settle- 
Federated Malay States, and Non-Federated Malay 
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1922. 
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business, and depends upon the various other co; dition, 


outlined in the previous paragraphs. 


It is, t 


a questionable point whether a man trades 
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such a state of affairs obtain, and that is when 
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and this only holds, again, provided part of the 
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imate 


sentence cannot be great, although many state tlie cop. 


trary to be true. 


Facts and figures, however, 
true criterion, and no statistics of merit are. 


publicly available. 
Taking all the important points into conside ation, 


then, 


it must be admitted that few real cost con 


exist which can be interpreted as inherently 
Those which can be said to be so are summarised 


A. Misuse of the principle ‘‘ skilled men for 
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B. Insurance premiums varying inversely as the six 
of premises. 


c. Variation of local 


charges, «ec. 
p. Exploitation of salaried men and labour. 


E. Bribery. 
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. Misnaming goods, ke. 
Of these six instances (Cc) is a matter of law. ke. 
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firm firtn. 
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The 


conditions 


governing 


unfair 


trading, therefore, are hardly as great as many sur pose. 


States (the Straits dollar = 2s. 4d.). 


Electrical Imports of British Malaya. 
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The countries indicated 
are those from which the goods were consigned, and are not 
necessarily the countries of manufacture. 


Non-Federated Malay States. 


1922. 1923. 
Dols. Dols. 
7.000 19,000 
7,000 19,000 
10,000 6,00 
10,000 6,00 
21,000 9,00 
21,000 8,00 
ie 1,004 
12,000 1,00 
12,000 1,00 
1,000 _ 
1,000 — 
8,000 4,00 
3,000 4,00: 
400 _- 











Jr is not 
nical que 
Regulati« 
ings.” , 
Jent disct 
country, 
in the co 
reason 0! 
supply Ww 
ing expr 
of view ¢ 
these Re; 
been that 
may not 
It seer: 
gress in t 
by a sur’ 
guthorit \ 
tricity 
Regulat it 
Therefore 
selves Ww is 
already i 
wust be 
First « 
object of 
It will be 
three cla 
danger 0 
fire and 
mainten: 
tion to a 
have all 
to ever 
public by 
too wide 
the cond 
different 
It ougl 
country 
to a gre 
world. 
other rat 
agreed 
whole, 1; 
experie1 
posal pu 
the Hon 
lo appl 
rulings 
of fitting 
more v 
Where th 
precaut i: 
unheces- 
tions, al 
quireme: 
hecessa) 
this sex 
consulta: 
aa le 
sary oe 
tions.’ 
promi: 
degree 
Vital j 
only me 
Useless 
wation 
these Ry 
enginee 





1925, 


—e 


ditions 
refore. 
‘fairly 
Inight 
4 Com. 
eT 1seg, 
> house 
ust be 
party 
ult ty 
e if it 
Yall, 
imate 
€ con- 
re the 
iS yet, 


at ion, 
itions 
fair, 


killed 
€ size 


rating 


&e., 
‘| ween 
infair 
pose. 


licated 
re not 


ne 
w 





Janvaky °, 1925. 





THE ELECTRICAL REVIEW. 


49 









On Regulations. 





By R. H. RAWLL. 





jr is not (he purpose of this article to discuss the tech- 
nical questions raised by the recent issue of the ** I.E.E. 
Regulations for the Electrical Equipment of Build- 
ings.” ‘Chis is being accomplished by the many excel- 
ent discussions that are taking place up and down the 
nd also by the healthy ventilation of opinions 
The writer, by 


country, « 
in the columns of the technical Press. 
reason of his work on the staff of a large electricity 
supply ul dertaking, has had the opportunity of hear- 
ing expressions of opinion from a diversity of points 
of view concerning the object, application, and effect of 
these Regulations in general ; 
heen that he has arrived at certain conclusions, which 
may not be without interest to other engineers. 

It seems to be generally conceded that electrical pro- 
eress in this country is already hampered considerably 
by a surfeit of rules and regulations which have legal 
guthority, ¢.g., the regulations prescribed by the Elec- 
iricity Commissioners, the Home Office Electricity 
Regulations under the Factory and Workshops Act, &c. 
Therefore, it appears that, if electrical engineers them- 
selves wish voluntarily to add yet another volume to this 
already formidable library, good and sufficient reasons 
wust be found for so doing. 

First of all, consider for a moment what is the 
object of the various regulations at present in force. 
It will be found that they can be roughly divided into 
three classes, (1) To protect human life from 
danger of shock and burns; (2) to prevent the risk of 
fre and damage to property; and (3) to reduce the 
maintenance and liability to breakdown of an installa- 
tin toa minimum. Now, the new I.E.E. Regulations 
have all the above objects in view, and are to ‘‘ apply 
type of dwelling-house, premises, 
public building, and factory.’’ This seems to cover 
too wide a field for the same set of regulations, because 
the conditions prevailing in a factory totally 
diferent to those found in the ordinary dwelling-house. 
lt ought to bé a matter of patriotic pride that this 
country looks after the safety of its factory workers 
to a greater extent than any other country in the 
world. But whatever individual opinion is held of the 
other ramifications of the Factory Acts, it is usually 
that the electrical thereof is, on the 
whole, based on sound common and practical 
experience. That, however, «does not justify the pro- 
posal put forward in some quarters to the effect that 
the Home Office Electricity Regulations should be made 
to apply everywhere. Because, although several of the 
tulings, particularly as-to the construction and type 
of fittings used, could with advantage be adopted for 
more general use in ordinary houses and those places 
where the Factory Acts do not apply, yet many of the 
precautions deemed essential in workshops are totally 
unnecessary in the domestic sphere. The 1.E.E. Regula- 
tions, also, in many places specify very elaborate re- 
quirements, which, although desirable, are by no means 
hecessary to ‘‘ensure satisfactory results.’’ And on 
this score it is to be hoped that electrical contractors, 
consultants, and others will not use these Regulations 
aa lever to persuade their clients to install unneces- 
sary gear on the plea that ‘‘ it says so in the Regula- 


the result of this has 


viz.: 


business 


to every 


are 


agreed section 


sense 


tions,’’ It has also been pointed out that much 
promit ce is given to masses of detail of a secondary 
“egree of importance, whereas many items of very 
Vital innport are either omitted altogether, or else are 


only me 


itioned in such vague terms as to be worse than 
useless 


ess to the practical man requiring definite infor- 
uation on these points. It is true that draft copies of 
these Regulations were submitted to many individual 
*ngineers for their comments before publication, but it 


would have been infinitely better for all concerned to 
have encouraged open discussion as well by making 
the draft copy public, and so amending the Regulations, 
if necessary, before they appeared in final form. That 
the present set of Regulations will have to be reviewed 
and amended is very apparent, and the compilers would 
be well advised to adopt the above procedure before 
issuing the next edition, 

What is the purpose of these Regulations? Are they 
intended only as a general guide on all installation 
matters, or are they to be rigidly adhered to in their 
entirety? So far no authoritative announcement has 
been made in this respect. The writer cannot help feel- 
ing that the real object in view is to protect the general 
public from the wiles of the unscrupulous and incom- 
petent wireman. That they will be successful in achiev- 
ing this is, however, decidedly problematical. The 
recently-formed Register of Electrical Contractors is 
a step also in this direction, and any means which 
will assist in preventing bad workmanship in wiring 
should have the undoubted support of all those who 
have the well-being of the electrical industry at heart. 
There is another side to this question, which is, per- 
haps, most apparent to the electricity supply section of 
the industry. The subsequent extra expense and incon- 
venience, which inevitably falls on the shoulders of the 
victim of the cheap-jack wireman, in many cases per- 
manently prejudices the consumer as to the decided 
advantages of electricity, and retards electrical progress 
greater extent than many think. It has often 
been argued that the man who employs a person of 
doubtful qualifications, has only himself to blame if 
the resulting work is unsatisfactory. That, however, 
is not the point. Electrical installation work, by its 
very ease in execution compared with other modes of 
supplying energy, lends itself very easily to shoddy 
workmanship. The presence of bad workmanship, for 
example, in a gas installation would be detected almost 
at once, but in electrical work the fault might not 
manifest itself for a considerable time, and then, per- 
haps, with disastrous results. Electricity is a form of 
energy, nature and method of installation for 
the service of man cannot be compared to other more 
well-known forms—it is in a class of its own; and 
this is a fact which ought to be more widely known 
and appreciated. If the Regulations, even in a 
modified form, are to be utilised to remedy this state 
of affairs, who is to see that they are observed? Of 
course, if compliance with them is a stipulated condi- 
tion in a given contract or specification, this difficulty 
will not But in cases where no such 
stipulation is made, it is obvious how ineffective, as 
regards raising the standard of wiring, such Regula- 
tions will be. 

That there should 
wiring is clear. 


to a 


whose 


+ 


arise. those 









be some recognised standard of 
The trouble is to define that standard 
in all the various conditions and circumstances where 
electricity is called to render service. The writer knows 
by experience how, when a new installation is being 
connected to the mains, the consumer relies on the 
supply authority to ascertain that the work is satisfac- 
tory. This is done as far as is reasonably possible in 
the circumstances. But, if the premises are a private 
house, a complete inspection cannot be made, owing to 














the concealed nature of much of the work in those 
places; for example. connections. &c., under floor- 
boards. where trouble is most likely to occur. The 






writer’s own personal view is that the I.E.E. should, 
after due discussion before all interests involved, as 
uggested above. issue a set of recommended wiring rules 
of a more modest character than those ‘recently pub- 
lished. and that these should be limited in their scope 
to buildings not of a factory character. Wiring in 
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factories in the majority of cases is easily inspected, 
being usually visible throughout its length, and further- 
more, compliance with the Home Office Electricity 
Regulations is ensured by the activities of H.M. Elec- 
trical Inspector of Factories. The existence of such an 
umended set of recommended wiring rules, agreeable 
and satisfactory to all sections of the industry, should 
then be widely advertised, particularly to all potential 
users of electricity for domestic purposes. Supply 
authorities could materially assist in this propaganda 
work by pointing out to new consumers the desirability 
of placing contracts for wiring with electrical contrac- 
tors only on the understanding that the work would 
by in accordance with these recommended rules. Then, 
perhaps, good would result and an evil be remedied, 
after all, the only justification for all rules 
and regulations. 


Which is, 








New Electrical Devices, Fittings, 
and Plant. 


Readers are invited to submit particulars of new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest. 


A Novel Electric Tractor. 


A somewhat novel design of electric tractor or towing 
machine is illustrated in fig. 1. It is known as the “ electric 
horse ’’ and is the invention of a Berlin engineer, who has 
endeavoured to meet the need for a practical and economical 
means of shunting railway wagons on factory sidings when 
the amount of work is not sufficient to justify the employment 
of steam or petrol locomotives, or the cost of installing and 
maintaining a capstan-cable haulage plant. The inventor 
claims that the use of horses is out of date, especially when it 
is possible to show an economy over their use for shunting 
and other short-haulage purposes. 

The ‘ electric horse’ consists of a two-wheel truck, as 
better results are obtained from the point of view of drawbar 
pull and road adherence from a two-wheel than from a four- 
wheel tractor, owing to the weight being concentrated above 
a single axle. The small diameter road wheels are provided 
with twin solid rubber tires. The truck is driven by an elec- 


Fig. 1.—The “ Electric Horse.” 


tric motor rated at 3} h.p. and an 80-volt, 40-cell battery, a 
heavy type being employed to withstand rough usage, weight 
in this application being an advantage; one half of the hattery 
is carried forward and the other at the rear of the centrally- 
located motor, the accumulator trays being supported in the 
body of the truck by leaf springs. The capacity of the battery 
is sufficient for a normal eight-hour day’s work on a single 
charge. 

The motor, gearing, and axle are constructed in unit form, 
an arrangement which ensures constant meshing of the gears, 
even on rough roads. The axle is provided with a differential 
gear which enables the machine to be turned round in a very 
eamall space and also when in shunting operations in goods 
yards many rail tracks would have to be crossed, the machine 
can be used in a stationary position and the wagons to be 
shunted pulled along. With this object in view the truck is 
provided with a winding drum fitted with 650 ft. of cable and 
operated by a chain drive off one end of the axle. 

It is fitted on each side with a pair of cambined screw jacks 
and wheeled supports that prevent the truck from tilting; 
also, when it is to be used in a stationary position, two of the 
jacks are lowered to raise ene of the road whee.« clear of the 
ground, @ simple clutch then enabling the cable winding drum 
t» be brought into operation. 


—— 


The dimensions of the truck are: Length 7 ft. 3 in., ori, 
cluding shafts about 11 ft. 9 in., width 33 ft. and henght 3¢ 
while the weight is approximately 32 cwt. The steel shay 
enable the machine to be controlled by a single operator. gy 
shaft steering the truck, and the other, by means of a hy 
wheel on its end, regulating the speed and the forward yy 
backward motions. : 

The machine can pull a load of 25 tons on rails, or 5 tg 
on level roads, a total distance of 44 miles on one charge 
half that distance with double the load and the g : 
a maximum speed of about 2} m.p.h. 

The ‘‘ electric horse ’’ is able to push as well as pull, andy 
also provided with a platform top and hinged side flaps , 
make available a space of 44 by 4% ft. for the transport ¢ 
goods up to a total weight of 15 cwt. Another application , 
that of supplying electricity for small temporary lighting 
stallations and for the operation of portable electric tog 
Two connecting plugs are provided on the truck for gy 
purposes. 


TIDg giva 


New Electric Fires. 

We continue to receive particulars of new or 
designs of electric fires, indicating that manufa 
doing their best to induce the public to take up th 
and simple form of heating. Fig. 2 illustrates 
latest designs produced by Premier Evectric Heat 
Keeley Street, Watery Lane, Birmingham. The bx 


Fig. 2.—A New “Premier” Fire. 


handsome fire is of cast iron with a rich copper-bronze fink 
There are two elements, each of 750 W, and the top one # 
controlled by a snap switch fitted at the base of the fire 
detachable trivet is provided, and this can be placed in the 
position illustrated or moved upwards to the two slots, 
seen in fig. 2. The fire has a height of 143 in., a widtl 
134 in., and it is 4in. deep. 


Among the new fires recently produced by Messrs. I 
AND Co., Montague Road, Upper Edmonton, N.18 
‘* Hearthalite ’’ pattern illustrated in fig. 3. This it 


7 


Fig. 3.—The Belling “ Hearthalite” Fire. 


observed is a combination of the reflector back system # 
the glowing coal effect. The bottom of the fire consists “ 
specially-coloured glass and the concealed lamp shin 
through gives a very cheerful effect by lighting up the 0® 
of the hearth and sending its light through the imitation 
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on to the hammered copper reflector. The body of the fire 
js of heav) -gauge sheet brass and it can be finished in any 


of a variety of styles. The fire-bars are of the firm’s ** Multi- 
Parabola type and each is loaded to 1,000 W. 
The ** K.W.”’ Lampholder. 

We have received from Messrs. Kirtine & Wxatr, Warrem- 
by, Red Yorks., samples of the ‘‘ K.W.” lampholder, for 
which they hold a provisional patent. The main feature in 
the design of these is the elimination of the usual plunges 
springs in favour of a separate steel spring which acts upon 
an’ 5" porcelain of the usual design. This spring is entirely 
insulated from the current passing to the lamp, and is not 
subject to the heating which occasionally destroys the pro- 
perties 0! the standard plunger springs. The metal holders 


gre provided with a suitable earthing terminal, and, in the 
case of armoured work for ships, with an earthing clip. An- 
other model is provided with an insulating cover in which the 


jower balf acts as a shade carrier. 
A New Telephone Diaphragm. 

The Electrical World states that a telephone diaphragm 
made of a combination of iron filings and ‘* Celoron,”’ which 
is a fibre and bakelite compound, is being placed on the mar- 
ket by the Diamond State Fire Co., Bridgeport, Pa. The 


diaphragm may also be used in phonographs, loud speakers, 
ke. It is said to be more delicate than metal and has the 
peculiar property, inherent in few substances, of improvement 
with ag 











Legal. 


Stroud Electric Supply Co,, Ltd., Fined. 


Ar the Stroud Petty Sessional Court recently, the Stroud 
Electric Supply Co., Ltd., was summoned for a contravention 
of the regulations under the Factory and Workshop Acts, 
as a consequence of which an employé, John Cray, received 
a fatal electric shock. After hearing a number of witnesses, 
the Chairman said that the Bench considered that the com- 
pany had not adopted the best course for safeguarding the 
lives of its employés by completely shutting off the high- 
pressure apparatus. A fine of 50 guineas was imposed, with 
) guineas costs. 





Electric Cable Dispute. 


Ix the Mayor’s and City of London Court, on January Ist, 
before Judge Shewell Cooper, a claim was made by Mr. 
Charles Mickleburgh, electrical engineer and contractor, 2, 
Woodfield Crescent, Paddington, against the New Gutta 
Percha Co., Ltd., Dashwood House, New Broad Street, E.C., 
for £20 damages for breach of warranty. Mr. W. Banks was 
counsel for the plaintiff and Mr. Macdonald represented the 
defendants. Mr. Banks said that his client was a contractor 
for the supply and fitting-up of electrical installations, and 
the defendants were manufacturers of electric cables. Plain- 
tff's claim was for damages for breach of an implied war- 
ranty under Section 14, Sub-section 1, of the Sale of Goods 
Act. The question in the present case was whether the elec- 
tric cables supplied by the defendants to the plaintiff were fit 
for use in electric lighting installations. Defendants had 
supplied plaintiff with two kinds of cable, known as 1/18 
Pernax Jead-covered cable, and 1/18 Pernax cable braided and 
compounded. The complaint of the plaintiff was that the 
insulating material of the cable was not a fit and proper 
material for the purpose. The cable had to be pulled through 
steel barrel. It was not sufficiently flexible, and when, in the 
case of braided cable, it was pulled round corners, or, in the 
case of the lead sheathed cable, bent round corners, it caused 
asplit in the cable, resulting in a short circuit. Such a thing 
had happened in two contracts which the plaintiff had exe- 
cuted when defendants’ cable had been employed. 

Mr. Dania, M.I.M.E., A.I.E.E., called as a witness for the 
Plaintiff, said he had examined the cable complained of and 
Was of opinion that it was not suitable for use in lighting and 
power installations where it had to be bent. In cross-exam- 
ination witness admitted that he had sent large quantities of 
simular cable to South Amerita for use as telegraphic cable, 
o where it was required for long straight runs. 

For the defence, Mr. Macponatb* said that the question for 
the Court to decide was whether the cable supplied was fit 
for the purpose. He submitted that it was and that the cause 
of the failure in the installations referred to was, either faulty 
Work on the part of the plaintiff's workmen, or mechanical 
dama, caused by carelessness. Similar cable had been sup- 
piled defendants, in large quantities, to the Metropolitan 
Railway and used upon circuits at 640 volts. 

Mr. E. J. Lewis, tester in the employment of the defen- 
vave evidence, and Mr. Huan ALLen, defendants’ works 
Manager, said he had held the position for two years and 
uring that time no complaints had been received with regard 


— such as that in question, except from the plaintiff. 





MACDONALD said that correspondence which the plain- 
tiff had had with Smith’s Electrical & Engineering Co., who 
Placed a contract with him, showed nothing more or less 





than a plan by the plaintiff to put the blame for faulty work 
on to materials supplied by the defendants. 

Judge SHEWELL Cooper, in giving judgment, said he came 
to the conclusion that the cable supplied by the defendants 
was satisfactory in every respect, and that the defects in the 
installations were due to the faulty work of plaintiff's work- 
men. Referring to the correspondence between the plaintiff 
and Smith’s Electrical & Engineering Co., he said it was 
“A very discreditable episode’’ and ‘‘A most disgraceful 
piece of deception.’’ After reading the correspondence, he 


, could only come to the conclusion that plaintiff's complaints 


were not bona-fide and were merely an endeavour to put the 
blame for the faulty workmanship of his workmen on defen- 
dants. He gave judgment on the claim for defendants, with 
costs 








Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published 
unless we have the writer's name and address in our 
possession. 





Testing with Kenotrons, 


As a manufacturer of X-ray apparatus, I was much inter- 
ested in Mr. Nelson’s article in your issue of December 26th, 
on the production of X-rays by a Kenotron valve. There is 
no question that X-rays can be produced by these valves, 
but I am of the opinion that in such cases the operator 
should look to his circuit rather than guard against any danger 
from the X-rays, otherwise his Kenotron will suffer. 

Assuming the valve to be a good one, X-rays can only be 
produced if the anode is raised to a very high positive poten- 
tial with regard to the filament, and if the circuit is correctly 
adjusted there need never be more than a few hundred volts. 
It requires several thousand volts to produce a sufficiently 
** penetrating~’ X-ray to pass through the glass bulb, and 
I think that your correspondent will find that when X-rays 
are produced the voltage drop across the Kenotron in that 
direction which makes the filament negative much exceeds 
that which the manufacturers intended, and if work is con- 
tinued damage will result to the anode. 

I suggest that more filament current would probably cure 
matters, or, if this fails, the addition of another valve in 
parallel. 

Some valves, due to faulty exhaustion, have a sufficient 
residue of gas to conduct current with the filament cold, in 
which case X-rays will be produced after the fashion of the 
old type X-ray tubes; but these should be rejected. 

I should be interested to hear again from Mr. Nelson if 
my explanation does not agree with his particular experience, 
in which case I shall conclude that he is using a valve of 
a type not yet introduced into X-ray work. 

A. C. Gunstone, 
The ‘‘ Solus”’ Electrical Co. 

London, December 30th, 1924. 





Tidal Power. 

The ancient Forge-Catalane had no sins, and Romilly’s esti- 
mate of a 42 per cent. efficiency was probably too low. What 
Mr. Underwood says about Hero of Alexandria is not to the 
point, and I make him a present of the German wind-power 
machine, which is not what Dr. Haldane referred to. 

A tidal dam-air-compressor-turbine combination is the worst 
on record, as Mr. Underwood and others will realise when 
they have had time to think about it; and, if the American 
journals he mentions bear out his figures, I have no hesitation 
in declaring the reports which I have not seen to be wrong. 


Wm. H. Massey. 


Twyford, January 3rd, 1925. 





Carbonising Coal with Electrical Heat. 

There is no doubt that the carbonisation of coal by elec- 
trical heat can be carried out very efficiently, and in a most 
satisfactory manner. 

The late Mr. C. Orme Bastian carried out a very large num- 
ber of experiments in this direction, with extremely good 
results. 

Bastian & Alien. 


London, January 3rd, 1925. 





Sea-going Electricians. 

With reference to “‘ Turbo’s’’ inquiry re the above, having 
been to sea as an electrican myself, 1 am able to give the 
following particulars :— 

1.—Procedure re employment.—It is first of all necessary 
to obtain an interview with the superintendent engineer of 
the line. 

2.—Companies carrying electricians.—Nearly all the first- 
class lines, namely, Cunard, White Star, R.M.S.P. Oo., 
Union Castle, Glen Line, and-P. & O. I sailed with the Jast- 
named company. 

3.—Wages and conditions.—It is just about a year since I 
left the sea, but wages are at present, I think, from about 
£14 to £18 or £19 per month; out of this one has to provide 
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uniform and, in some cases, mess kit, as an electrician is rated 
as an officer. If I were ‘‘ Turbo,’ I should not pay too 
much attention to the “ officer ’’ part of the job, as there is 
quite a lot of dirty work to be done ‘‘ down below,” often in 
a temperature (in the tropics) of 120 deg. F.; sometimes many 
hours are worked during a day, and sometimes only a few— 
there are not any ‘‘ week-ends ”’ at sea, however. Still, taking 
the good with the bad, the life is quite good—for a time. The 
greatest bugbear of the job, in my opinion, is that the chief 
engineer of the ship, who is, of course, a mechanical man, 
is boss of the electrical side as well, and in many cases his 
knowledge of electrical gear is confined to that which he 
obtains through his B.O.T. exam.; this to an electrical man 
is often very annoying, and was one of the reasons why | 
left the sea. 

Accommedation is quite good, a single-berth cabin often 
being provided, or, at the worst, one shares a cabin with 
another fellow, either an electrician on the larger ships or 
a junior engineer on the smaller. 

** Once a Batti- Wallah.”’ 
January 4th, 1925. 








7. 
Reviews. 
Relativity and Common Sense. By F. M. Denton. Pp. 
XvViii+279; figs. 82. Cambridge University Press. Price 


10s. 6d. 


This is an ambiguous title, because to most people relativity 
is the very antithesis of common-sense; and it is idle to pre 
tend that the two can be reconciled without doing violence 
to one of them. So it is to be hoped that no one will think 
that this book will bring the science of relativity within 
the compass of common-sense in the ordinary meaning of 
that expression. However, common-sense is itself a reiative 
term. ‘The common-sense of scientific men is very different 
from that of laymen; and there are none of our readers 
but would treat as common-sense many matters relating to 
electricity, which, to less-favoured mortals, would seem very 
far removed from it. Yet there is much to be said for the 
title. 

The whole of physical science has arisen out of the attempt 
to reconcile the facts of observation with common-sense, 
and it is a little disconcerting to find, in relativity, its latest 
development, the very peak and blossom of all that endeavour; 
this attempt has led to a theory which defies, not only the 
common-sense with which it started, but any sort of sense 
intelligible to ordinary men. 

Ordinary peop!e, when they see two bodies collide, assume 
that forces act upon both bodies; and if you ask why, the 
conclusion must be, that they argue from their experience 
of what happens when their own body is one of the bodies 
in question. It is now very old-fashioned to be talking about 
forces in. this way. In the light of relativity the appearance 
of what has been called force is evidence of a kink or hum- 
mock in a four-dimensioned continuum, in which time is 
manipulated in the same way as the other three. This con- 
tinuum with its warps and kinks is quite inconceivable—it 
is not merely hard to understand, but impossible to conceive: 
all that anyone can do is to envisage aspects of it, by analogies 
derived from our experience of time and space such as we 
think in. So the logical development of common-sense has 
led to its final and complete negation. 

The author does not put it in quite this way, but he, 
nevertheless, makes it very clear. If the practical man com- 
plains of this as the lamest of all possible conclusions, it is 
probably because he labours under a delusion. He probably 
has it firmly fixed in his mind, as an article of creed, that 
any scientifically observed measurements, carefully made and 
vouched for in the great laboratories of the world, are 
reconcilable with each other and with the properties of space 
and time with which the workings of his own mind have 
made him familiar. This is his mistake. The scientific men 
of the world have united their best endeavours to do just this 
very thing he takes for granted can be done: and this 
relativity is the best they can make of it. 

If any reader doubts the parlous state of affairs, he may 
be safely advised to acquaint himself with the contents of 
the book before us. Mr. Denton will take him gently by 
the hand and lead him by easy routes, and step by jstep, 
to inconceivable conclusions, from which there is no escape. 
Indeed, he is never likely to find a better guide to the 
labyrinth in which scientific men involve themselves when 
they try and make the facts of nature square w:th common- 
sense. 


net, 


By R. A. Miniirkan. Pp. xiv+293; figs. 42. 
Price $1.75. 

This book is the second edition of one which was first 
published in 1917. Its object is to set out the evidence upon 
which the idea of electricity, as fluid. has been superseded 
by the idea of electricity, as atomic. For many purposes of 
electrical engineering the former idea is just as useful as the 
latter, covering, as it does, all practical applications; and 
some electrical engineers may not yet have thought it worth 
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while to acquaint themselves with the reasons for discarding 
it. These will find the evidence very concisely m 
this book, Chapter iv, on the general proof of the 
nature of electricity, is a happy combination oi Clearneg 
and condensation, the perusal of which will save the regis 
a lot of trouble, assuming he desires to acquaint himself with 
the facts. The changes introduced in the second lition ay 
almost all in the nature of addition, and there are but fey 
passages in the first edition that have been om ited. Py 
the most part the alterations have been made necessary jy 
recent discovery and experimental research. -7 

The author has a great reputation for skill in th 
of experimental research, and his considered account of ty 
results obtained has a particular interest for this reagy 
The most significant properties of the electron are examine 
and described with the care which only characterises 
devoted to his subject. These properties are then considens 
in their relations with the two crucial problems modery 
physics, that is to say, atomic structure and electromagne, 
radiation. As an experimenter, the author does not sh» 
discussion of exact quantitative experiments, and this is » 
the advantage of the book, because the whole of the ney 
developments in physics are based on quantitative results ¢ 
exact experiment. 

The general flow of the discussion is continued t!:roughou 
the argument, uninterrupted by detailed analyses, tlie math 
matical proof being given in appendices, nine in number 
Many persons to whom the subject matter in the body « 
the book is already fairly familiar will find the appendicy 
useful, because the mathematical treatment is simple ani 
neat. It is not always realised how much trouble the reade 
may be saved by making the mathematics necessiry to 4 
subject as simple and neat as possible; nor, indeed, is 
often realised how much trouble an author must take tp 
give them these qualities in the highest degree. It may hk 
sufely asserted that, whatever trouble may have been re. 
quired, Mr. Millikan has not shirked it. The book is interes. 
ing and easy to read. 




























Handbook on Ball and Roller Bearings. 3y AL YW 
Macautey, A.M.I.Mech.E. Pp. xx+378; figs. 313. Lo 
don: Sir Isaac Pitman & Sons, Ltd.. Price 12s. td. net 







There are some branches of engineering construction ané 





design of which the average electrical and mechanical engineer 
has a very limited practical knowledge, and about which be 





is compelled to a very large extent to rely upon expert opinion 
This handbook deals with one of those special branches, and 
the author, who has unfortunately died since its publication 
was technical manager in the service of the Skefko Ba 
Bearing Co. He was enabled, by virtue of his position, to 
avail himself in the preparation of his book of the results 
of research carried out by the S8.K.F. Co. in its Jaboratories 
in different parts of the world, and of the practical ex; erience 
cbtained through its branches in most of the inm:portant 
cities of the world. 

To many the «pplication of ball and roller bearings appears 
to be a fairly simple problem, but it is only after many years 
of experimenting by engineers, toolmakers, and meta|lurgists 
that ball and roller bearings, which possess many advantages 
over the solid type of bearing, have passed the experimental 
stage. 

Although so much attention has been paid to the improve. 
ment of ball and roller bearings, they must be used with 
great care, and ony after careful consideration of ever 
possible factor. a 

The book is arranged in two parts; the first part deals 
with the theoretical aspect of the subject. Plain and ball 
bearings are compared, and the various developments in bal 
bearings concisely set out. The efficiency of ball bearings 8 
thoroughly considered, and the modern methods of testing 
them are described. 

Representative bearings are referred to, and the 1 
of manufacturing the various parts of bearings are f{ 
scribed. During the early developments many of the pre 
cesses were kept secret, but comp'ete publicity has bee: giveD 
for some years by several of the leading manufacture: 
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Different types of roller bearings, together with the <ubject 
of lubrication, are considered in the last chapter this 





portion of the book. 








The second part of the book deals with the plica- 
tion and maintenance of bearings, and will be found @ 
greatest interest to the general engineer. Practically every 
class of bearings is referred to, and their application to the 





different branches of work, such as electrical, woodwerking, 
general engineering and textile, are clearly shown by meals 
of illustrations, and suitably described in the text. TI book 
ends with a large number of tables, data, and appendices. 
The book was written with the object of enabling msnufae- 
turers to improve their productions, draughtsmen to desig? 
machines suitable for such bearings, machinists to fit them 
in the most suitable manner, and users to intelligent'y us 
and maintain them. The author can be said to have #cml- 
ably succeeded in his object, and he has undoubtedly prouce 
a book which can be thoroughly recommended to al! thos 
desiring information on this important and rather neg'ecte¢ 
subject. T 










































The “ Ele 


haif-yearly 


ber, 1924) 
warded po 
relerence L 


jisher, BLE 


Company 
Windily 
b, South 1) 


of creditors 


to be sent | 
NorWoo! 
worth Roa 
meeting ol 
chair Was 
who had 
voluntary 
that the ¢ 
holders < 
whatever I 
been pre] 
as follows 
SIN; pre 
unsecured 
or a defic) 
pany Was + 
issued. Ph 
the rate ol 
repaid to tl 
for £190. 
persons wii 
they had 
compan y 
receiver \ 
lebenture | 
hands of th. 
f the d 
raised on t 
chases and 
the compul 
be traced. 
December 
In ans 
pany was | 
been mush 
4 week, an 
about the . 
pany did } 
Another . 
» with 
and the ch 
sule Fitting 
asked him 
Act, the 
and he ad\ 
in the nan 
Dissati 
several cre 
3 thorouvh 





Unanim< 
generally s 
peltion. 


e it 








i 
4 
F 
~ 
4 


Euect 
tary H 
against 
October 
ngs of t 
Street, \ 
showed te 
4 Unse 
Preferen 
The tota 

Mr. E 
Teported 
199, With 


» 1925, 


ee, 


liscardigg ly 
shalled » n 
ie ate My 

Clearneg 
he Teader 
self wig 
lition ay 

Dut fey 
ted. Fy 


CS8ary pr 


condud 
Of th 
3S Teagy, 
eXamined 
rises Oe 
Nsiderej 


esults of 


roughout 
Mathe 
number 
body 
pendices 
iple and 
> reader 


be 


peen Te 


In terest- 


D abd 


engineer 


hich be 
opinion 
es, and 
icahor 
0 Ba 

tion, t 
resuits 

ratories 
erence 
rtant 


i ppears 


ny years 


lurgists 
ntages 


rimenta 


THE ELECTRICAL REVIEW. 





Business Notes. 





The * Elec trical Review ’’ Index.—The Index for the last 
baif-yearly Yo.ume of the ELECTRICAL Review (July to Decem- 
~ 1924) shortly be published. Capies will be for- 
, d p free to those requiring thein for binding or for 
oe purposes, if they wul make application to the Pub- 
ae, BLE ICAL "REVIEW, 4, Ludgate Hiil, E.C.4 


Company Liquidations.—l0GDENS ELECTRIC Co., Lip.— 
voluntary. Liquidator, Mr. C. F. Farmery, 
Park Gardens, Hampstead, N.W.3. A meeting 
as caled for January 7th. Particulars of claims 

io the liquidator by January dist. 

\WHOLESALE f'1tTINGS SuprLy Co., Lap., 56a, Wal- 
S.K., late 71, High Street, South Norwood.—A 

creditors was held on December 3lst, when the 
cupied by Mr. A. J. P. Coleman, accountant, 
en appointed to act as the liquidator in the 

quidation of the company. The chairman said 
ets would be insufficient to meet the debenture 
and consequently there would be nothing 
whatever for the creditors. A statement of affairs which had 
been prepared disclosed gross liabilities of £3,391, made up 
ys follows: —Share capital issued, £400; due on debenture, 
£19; preierential clams, £98; bank overdraft, £70; and 
ynsecured trade creditors, £2,633. ‘The assets totalled £346, 
or a deficiency of £3,045. The nominal capital of the com- 
pany was £1,000, and shares to the value of £400 had been 
, debenture was for £250, and it bore interest at 
the rate of 7} per cent. per annum. A sum of £60 had been 
repaid to the debenture holder, who was therefore a creditor 
for £190. There was a sum of approximately £90 due to 
persons who had sent money to the company for goods which 
they had not received. ‘The chairman considered. that the 
company was insolvent when the debenture was issued; a 
receiver Was appointed three days after. Some portion of the 
debenture money, amounting to about £60, was then in the 
hands of the company, and that was taken m part re-payment 
of the debenture holder's claim. The balance of the £250 
raised on the debenture was utilised in making cash _pur- 
chases and in paying wages and other items. The books of 
the company had been properly kept and all payments could 
be traced. The present directors were only appointed about 

December 2nd last. 

In answer to questions, the chairman stated that the com- 
pany was formed last May, and he thought that there had 
heen mismanagement. One of the directors received about £6 
, week, and the second, who was an employé and knew little 
about the concern, had received £3 10s. a week. The com- 
pany did not appear to have bought well. 

Another creditor inquired if the company had anything to 
lo with « concern called the Elephant Electric Emporium, 
and the chairman said that it was really the Norwood Whole- 
wile Fittings Supply Co., Ltd. The directors of the company 
aked him whether, under the Business Names Registration 

t, they could trade as the Elephant Electric Emporium, 
md he advised them that they could only carry on business 
in the name of the company. 

Dissatisfaction was expressed at the position disclosed, and 
everal creditors stated that they thought it was a case for 
ithorough investigation. Mr. Latham proposed a resolution 
fo the eflect that the trading of the company called for in- 
jury, and that it was desirable for a compulsory winding-up 
take place. The resolution was duly seconded and carried 
unanim« ly, and it was further decided that the creditors 
generally should support the principal creditors in filing a 
petition. 
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Eueeti: ica CONTRACTS & MAINTENANCE COMPANY 
faary House 


against 


, Ltp., Sane- 
>, Westminster.—The compulsory winding up order 
is company was made on a creditor's petition on 
{th, and on the 2nd inst. the statutory first meet- 
creditors and contributories were held at 33, Carey 
C. The statement of affairs filed in the proc eedings 
tal liabilities of £5,732, of which £4,329 is scheduled 
red, and assets expected to produce £2,240, less 
claims £478 and loans on debenture bonds £924. 
= S leficiency as regards shareholders is £6,292. 
tt E ’. A. Pumps, the Assistant Receiver, presided, and 
ierted that the company was incorporated in February, 
~~’, With a nominal capital of £3,000, divided into shares 


showed t 
48 unse 
Preferey 
the tot 


of £1 each and was formed to acquire and carry on the busi- 
ness of the Private Wire & ‘lelepnone Instailatuon, Ltd., and 
that of the Electrical Engineering & Maintenance Uo., and 
to manufacture, instail, and- deal in all articies connected with 
electricity. ‘the issued capital was £4,000, represented by 
1,609 shares allotted as fully paid in part satistaction of the 
purchase consideration for the two businesses and by 1,361 
shares issued for cash. In 1916 the company secured a con- 
tract from the War Office and acquired tor £6,000 a freehold 
property at Willesden, where work in connection with it was 
conducted. A loan of £10,000 was obtained from the bank to 
enable the company to complete the purchase of the factory 
and equip it. A debenture was handed to the bank to secure 
that loan. ‘he factory was eventually sold, together with 
buok debt for £1,000, for £15,000, of which £1,646 was stil 
unpaid at the date of the winding up order. That book debt 
was returned as of no value. On May 30th last the directors 
created a debenture for £910, charging all the company's 
undertaking and assets as security for money advanced, &c. 
Last year various creditors obtained judgments against the 
campany and in consequence of an execution being attempted 
in August the holder of the debenture appointed Mr. ©, H. 
Barbain, C.A., College Hill Chambers, E.U., as receiver. He 
had recently ‘accepted an olier for the sale of the business 
and if the transaction were carried to ‘a satisfactory conclusion 
a small sum might become available in the liquidation for 
distribution. Before the date of the winding up order, how- 
ever, the leases of the company’s premises had been deposited 
with a creditor in whose favour a charge was created by the 
company, but it was not registered. he creditor now de- 
clined to part with possession of the leases until security had 
been handed to him for the amount due from the company 
plus costs, and it might be necessary to apply to the Court 
to determine that matter. The creditor in question did, how- 
ever, hold the guarantee of a director in respect of the sum 
due. The failure of the company was attributed to depression 
in the electrical trade during the last few years and also he 
presumed very severe competition and to the adverse result 
af an action. In the opinion of the Official Receiver the com 
pany possessed insufficient working capital and that fact very 
considerably contributed to its failure. 

It was decided to leave the liquidation in the hands of the 
Official Receiver. 

Appended is a list of the chief creditors :— 
British Insulated & 

Cables, Ltd Lelios Lamp Co., Ltd 
British Thomson- Houston Co., Mackintosh Cable Co., Led 

Ltd. a , ose a Nettlefold & Sons, Lid 
Brown, S. G., Ltd. ~- 35 N.E.C.T.A., Led, 
Beldam Tyre Co. (1920), Ltd Perrins, Ltd 
Biggleston, H. M., & Sons, Ltd. Relay Auto 
Continental Auto-Telep Co., Reliance 

Ltd ‘ on Lad. 
Ever-Ready Co. (Gt. Britain), Ruston & Hornsby, Ltd 

Ltd. me ; aid Rhodes Motors, Ltd 
Ericsson Mig. Co., Ltd 3 Sells, Ltd. 
Falk, Stadelmann & Co., Ltd 22 Sells, Ltd 
Foster & Dicksee, Ltd. . Synchronome Co., Ltd 
General Electric Co., Ltd Bros. & Co., Ltd 
Hogan & Wardrop Julius, & Co., Led 
Henley's, Ww. 4 Telephone Works ‘ ‘ 

Works Co., Ltd. 83 Western Electric Co., Lid #3 
Holliday & Greenwood, Ltd Carnaby, Harrower, Barham & 
International Electric Co., Ltd. 67 Co " 34 
Kelly's Directories, Ltd. . @ Pref. Creditors 1,030 

BovinG ENGINEERING Works, Ltp.- 
is called for January 19th at the 
Touche & Co., Basildon House, E.C 
the liquidator, Mr, D. Touche, 
March 8th 

Private Arrangements.—C. G. Fox, trading as Kingston 
Radio Supplies, 43, George Street, Hull.—The creditors inter- 
ested herein were called together on January Ist at the 
offices of Messrs. Scott & Wheatley, C.A., 10, Lowgate, Hull, 
when a statement of affairs was submitted which disclosed 
liabilities of £1,739, all due to unsecured creditors. The 
assets totalled £621, from which had to be deducted £22 for 
preferential claims, leaving net assets of £599, or a deficiency 
of £1,140. It was decided that the debtor should execute a 
deed of assignment for the benefit of his creditors to Mr. 
Charles H. Baker, of Standard Buildings, City Square, Leeds, 
with a committee of inspection consisting of Messrs. G. Jack- 
son, Leeds, Empire Radio Co., Birmingham, and the Hallam- 
shire Electric Co., Létd., She field. The following — are 
creditors :— 


Helsby London Elec. Wire ( 


Telephone Co., 
Electrical Wire 


Siemens 
Sax, 


Tele graph Trade 


A meeting of creditors 

offices of Messrs. G. 
Particulars of claims to 

Basildon House, E.C., by 


£ 


G. Jackson 


Lisennir Wireless Co 
Empire Radio Co 


Thompson Brown Bros., Ltd 
Gilbert & Co. ‘ British Electric & Manufactur- 
Hallamshire Electric Co.. Ltd ing Co 
H. Clark & Co. (Manchester), London Radio Stores 
Ltd. § Hall Daily Mail 
Paragon Rubber Mig. Co., Ltd. 75 Wakeling & Wray 
Engineering Supplies, Ltd General Radio Co 
S. D. H. Manufacturing Co. 53 Barclav’s Radio 
Eastern Morning and Hull News Tele-Radio Co 
Ltd 


Co., a ons a 


Stores 


E. E. Stockwei., trading as E. & E. Stockwell, electrical 
contractors, 164a, Pentonville Road, N.—The adjourned meet- 
ing of the creditors in this matter was held recently. The 
firet meeting was adjourned in order that the debtor might 
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obtain a satisfactory guarantee for a composition of 5s. in 
the £. Mr. Bacon, representing the largest creditors, said that 
he had examined the books and found that the-trade creditors 
stood at £915 instead of £895. The assets totalled £290, or a 
deficiency of £625. The business had not been a paying con- 
cern, and at June 30th last the bank account was overdrawn 
to the extent of £24. Mr. Bacon added that the debtor had 
not been able to find the guarantee, but hoped in 14 days to 
be able to find sufficient cash to pay the composition, The 
meeting was again adjourned. 

Dissolution of Partnership.—Rapio Parents, dealers in 
wireless components, 22 and 22a, Regent Street, W.—Mr. 
H. C. Meyer and Mr. R. J. W. Heath have dissolved partner 
ship. Mr. Heath will continue the business. 


Trade Announcements.—Mr. J. E. Lester -(late J. E. 
Lester & Folwell, Ltd.) has terminated his engagement with 
the Terminus Garage, and has commenced business on his 
own account as an electrical engineer and contractor at 62, 
London Road, Leicester. He desires to receive trade cata- 
logues. 

The telephone number of Messrs. Dawson & EVANS, con- 
sulting engineers, is now “ Franklin 6049.” 

Mr. J. F. Poynter announces that he’ has completed 
arrangements for the future of the Maxim Works and the 
introduction of the *‘ Maxim ’”’ valve. His new firm, Messrs. 
Poynter, Griffiths & Co., Ltd., has taken the business over 
as from November Ist, 1924, and he is now assured of suffi- 
cient capital to secure its development. 

Messrs. Row.aAnD-Rouse, Lap., 3 and 5, Bouverie Place, 
Folkestone, have opened a wireless department. 

Mr. H. Featuer, electrical engineer, of Folkestone, has re- 
moved to larger premises at 2c, Bournemouth Gardens. 

Mr. J. Dyson, mechanical and electrical engineer, has re- 
moved his showroom to Picture House Chambers, Thornton 
Road, Bradford, where he has greatly increased accommo- 
dation. 

Catalogues and Lists.—Messrs. C. J. ToursrietD & Co., 
Lap., Clement Street Parade, Birmingham.—Catalogue No. 
14, containing numerous illustrations of ornamental lighting 
fittings, including bowls, shades, electroliers, brackets, stan- 
dards, &ec. 

Messrs. Bettina & Co., Derby Road Works, Montague 
Road, Upper Edmonton, N.18.—A leaflet illustrating two new 
fires. Priced. 

Messrs. L. McMicuarn, Lap., Hastings House, Norfolk 
Street, Strand, W.C.2.—A circular letter dealing with the 
company’s radio apparatus business. 

Messrs. Bovine & Co., Lap., 56, Kingsway, W.C.2.—Two 
illustrated bilingual catalogues of the company’s hydro-elec- 
tric equipment, one in English and French and the other in 
Spanish and Portuguese. 

Messrs. W. & T. Avery, Lrp., Soho Foundry, Birmingham. 
—Catalogue No. 4,000 illustrating and describing weighing 
apparatus of a number of patterns. 

Toe Siemens & EnGLisa Etecrric Lamp Co., Lip., 38-39, 
Upper Thames Street, E.C.4.—Price Lists No. 72 and 73, 
dealing respectively with Cornelian glassware bowls and 
shades, and decorative glass shades for gasfilled lamps. Also 
the company’s January price list and an illustrated leaflet 
advertising spun metal canopies for lighting glassware. 


Calendars and Diaries.—We have received from Mr. 
E. A. Graham and his staff greeting cards for the New Year. 
Each of these is provided with an illustration introducing an 
** Amplion ” loud speaker in use. 

The Liverroot Execrric Caste Co., Lrp.’s calendar for the 
New Year bears a finely-coloured picture of a launch on the 
Mersey. 

Messrs. Lrnpsay & Warp (Newcastle-on-Tyne) have sent us 
a large calendar with monthly slips and illustrations of the 
products of manufacturers for which they are agents. 

In inviting us to “ travel by road,’’ the calendar of the Lan- 
CASHIRE UNITED Tramways, Lip., depicts days that are gone 
—introducing a four-in-hand coach and deep snow. 

A large-figured date block and illustrations of their products 
are the features of a calendar received from Messrs. J. SHaw, 
Son & GreensALeH, Lap., of Huddersfield. 

A very neat calendar has been issued by the ENGLisH ELEc- 
tric Co., Lrp. This has a simple grey background with little 
lettering and a block of legible date slips. 

Messrs. Ruston & Hornssy, L1p., of Lincoln, have issued 
a wall calendar with large monthly sheets, each bearing a 
half-tone picture of plant manufactured by them. 

The calendar of the Davenport ENGINEERING Co., L«p., 
again depicts some of the company’s cooling towers, and has 
a block of plain-figured daily slips. 

Messrs. WALKER VEHICLES, LiaD., have sent us a profile 
model of one of their electric vans, the cargo of which is a 
calendar. 

Messrs. W. H. Sucpen & Co., Lap., of Glenny Road, 
Barking, have issued a serviceable wall calendar with monthly 
sheets having daily engagement spaces. 

The Crry Execrrica, Co., Lrp., of Emerald Street, Theo- 
bald’s Road, London, W.C.1, has prepared a wall calendar 
L a picture in colour of a type of beauty of the Southern 

ores. 

The ExectricaL Power Enotneers’ AssocratTion has issued 
@ calendar which shows also the N.J.B. schedule of salaries 
and cost-of-living variation table, very conveniently for refer- 
ence. 















THe Key ENGINEERING Co., Lap., has sent us a smal] el 
loid slip upon which are printed a calendar for 1925 ang UD 
the edges, metric and British scales. i 

The calendar published by Messrs. Royce, Lrp., « Dsish 
monthly sheets, each of which bears an illustration 
company’s electric cranes, transporters, generators, and 
products. . 

or otice 

Japanese Electrical Imports.—Commerce Reports gy oh prin 
that although the import business of Japan is gene veerpment 
quiet, there are good prospects of substantial imports of gimp, 
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Brazilian Electrical Imports.—lmports of electrica| Eqte 
. . ? ere be A ; 


ment into Brazil during September, 1924, amounted j ; 
metric tons. According to the manifests of incoming yeg 
during the month, 153 metric tons was imported from 4 


derabie va 
itained by 


United States; 94 metric tons from Germany; 2) metric rages a 
from Italy; 15 metric tons from Great Britain; while qi) he R 
remaining 24 metric tons was imported from all other ogi’ “” 
tries.—Commerce Reports. German \ 
erman Gov' 
Book Notices.—Technologic Paper No, 265 of the Unity at day, W! 
States Bureau of Standards, ‘‘ Theory and Performance giyid to “ 
Rectifiers.” (63 pp., illustrated.) Washington: Governnejfillranches.” 
Printing Office. Price 20 cents.—The purpose of the recor Radio Tra 
investigations was to determine the performances of yar on radi 
types of rectifiers used for battery charging, and to preg’. enaly 
the theoretical principles on the basis of which thcir perfon, nae wavels 
unce may be explained. The rectifiers studied included » a by tl 
aluminium and a tantalum electrolytic rectifiers, two the. the coal 
mionic rectifiers, and five of the magnetic vibrating type. ant of 
“The Mechanical World Year Book, 1925.” (Pp. 110+3M tine on 
and diary.) London: Emmott & Co., Ltd. Price 1s, 6d, pa ool - 
—This is the 38th year of issue of this useful handbook, aif dio tt 
apart from the general bringing up-to-date, a new sectig » om fev 
appears dealing with surface condensers for steam turbivaMlM wady de: 
The re-written portions include the sections relating to 2 yonent | 
ternal combustion engines and gas producers. Addition —— me 
tables are given in the chapters dealing with structural imMih,. Saka 


and steel work. 
¥e Wireless Trader Year Book and Diary.’’ London: Tradef Social E 
Publishing Co., Ltd. Price 5s. 6d. post free and 7s. 6d. ove-MiPrancis Pi 


seas.—This is a first edition and, useful as the diary sectinfMfigter’s Res 
itself will be found, the most important to the average reade Plumme 
will be the four directory sections in variously coloured pape. Mompany, 

They contain lists of trade and professional addresses, goolsfeply, and : 


supplied and services rendered, a territorial list of factors, anlfMMjutdoor St 
proprietary names, and the difficulty of keeping such thingxperienced 
up-to-date is shown by the fact that provision has already beafMMYear with 1 
made for the publication of supplementary lists; one such lis) run a st 


is, indeed, incorporated in the year book. The editorial sc fi: which a} 
tion has been specially compiled and gives general, trade, Me displaye: 
and broadcasting information, and technical data. Messrs. | 
** Journal of Scientific Instruments.’’ Vol. II, Decembe, Hin behalf 
19%, No. 3. Pp. xii+ 112; 68 figs. London: Cambrdgii{ “The | 
University Press. Price 2s. 6d. net.—This is a special a fr. R. Bri 
larged number, 48 pages being entirely devoted to an illu MRence of th 


trated description of the new apparatus shown at the Physica Meplied in 
Society’s exhibition. 





















upper room 
‘Electric Wiring,” by A. A. Schuhler. Pp. vii + 361; fg HDominoes 
305. London: McGraw Hill Publishing Co., Ltd. Pneg The first 
12s. 6d. ‘ombustior 
Brazilian Electrical Contracts. — According to a repougm stminst 
from Rio de Janeiro, several large electrical contracts begyempany | 
been held over until this year chiefly owing to unsettled om yy" Mr . 
ditions. In many electrical lines where American compet ggrted as M 
tion was impossible owing to low German prices, the laH% pussian 
have: been increased from 10 per cent. to 15 per cent., WEEP yc js 
American prices have remained fairly stationary. é 35 trar 
averters 
Machinery Required in Chile.—In contrast to the northem hy 
and central regions of Chile, which are suffering severely frm fh..4 95 ;, 
the effects of drought, the southern districts are ¢D)OYE MD oived | 
satisfactory harvests, with a consequent demand for agncl@.., ) 
tural implements, particularly hay and harvesting machine. #15), 9) ; 
motor trucks and tractors. There is also an insistent NqWT Hy, \) 
for electrical equipment for both power and mining purpose? Bi... | 
Considerable activity in building circles is also reported. — By Nover, 
Owing to German prices in Chile for some lines of eH g).¢), 
trical equipment having been substantially advanced, German) \...,, 


imports have fallen off. This has given an opportunity st life of wh 


the introduction of additional American equipment; 9 BR, 24, 
importers of British goods have taken little advantage of HH io. ¢) 
opportunity offered.—Reuter’s Trade Service. { restori 
The German Metal Industry.—According to a report. ® —. 
the Central Union of the German Metal Rolling and Smelt vived by 
Industry of Cologne, the satisfactory degree of employ@e™My, 
at the works continues. Manufacturers of metal goods HH pinta, 
the clock industry have given further large orders and t his = 
motor vehicle and radio telegraphy exhibitions had an @@,, pi. 
livening effect. Anxiety, however, is felt as to whether, ™ rected | 
manufacturing industries will find themselves generlly 2 SBNov (1, 
position to take delivery of the large quantities ord: red ape rapacity 
make prompt payments. Prices are still quite unsatisfactOl. By 4. Tr 
in many cases, indeed, more so than during the previ postog 


month owing to the much higher raw metal prices. "me The V 
works are not making any attempt to obtain foreign orders circumsta) 
as the prices do not even cover the cost of product®-ir). large 
Reuter’s Trade Service (Berlin). beginning 
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and Egyptian Government Contracts.—The Cairo correspon- 
et of The — i; Trade and Engineering Supplement says 

- sta number of large contracts have been placed abroad by 

ition ef a be Government during the year, and the absence. of. any 





british tender for many contracts such as the new station 












» ANd oy sijdings at xandria and the Suez harbour work has been 
vy noticeal°. Local Swiss firms acting for German and 

Orts sapllench princ'pals have been successful in obtaining large 
IS genenj -vernment rders for a hydro-electric installation in the 





rts of del vym and several light and power installations in. the 
or nees; for the greater portion of the annual requirements 
ithe Egyptian State Railways and Telegraphs contracts 
of pl aced With foreign firms. Many of these are of con- 
Recent orders for locomotives have all been 
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MIDE VEE csined by Italian firms, but it is to be hoped that United 
a from ¢ ‘ingdom manufacturers will make special efforts to secure 
Metric tals. '- share of the considerable contracts which, it is antici- 
en : ated, the Railways Administration will soon be placing. 
Biri German Working Hours.—A Bill is being drafted by the 
‘rman Government providing for the institution of an eight- 
the UnitelM@our day, with a number of reservations, consideration being 
rmance gMsid to “economic requirements in individual industrial 
‘OVer nines im ranches. 4 
he recor padio Trade on the South Coast.—Until about 12 months 
> Of ‘Varioy yo the radio apparatus trade in the South of England was 





xceedingly poor, due largely to the inabitity to receive the 
wer wavelength stations without the constant interruption 
gused by the close proximity to the ships in the Channel 






dial 
ICiuded 









; —_ thei nd the coast stations of Newhaven and Dieppe. With the 
18 type. pening of the Chelmsford high-power station, however, 

110 +34 yerating on a higher wavelength, the perfect reception of 
1s. 6d. net certs Was made possible, resulting in a marked increase in 
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he radio trade. Business has continued to improve during 
he past few months, and at the present time is satisfactory. 
steady det Pome exists for complete sets,. whilst the call for 
mponent parts by home constructors was so heavy during 
he past month as to entail a shortage locally of many of 
e well-known proprietary lines. 












n: Trade Social Events—On January 3rd the staff of Messrs. 
6d. ove-llifrancis Polden & Co., Ltd., held its annual dinner at 
iry sectnMBjster’s Restaurant, Cannon Street. After the dinner, Mr. 
age reader Plummer proposed the health of ‘‘ The Chairman and 
red paper mpany,’ to which Mr. F. C. Polden responded. In his 
ses, goolMReply, and also in proposing the toast of ‘‘ The Indoor and 


actors, an/M™jutdoor Staffs,’ Mr. Polden said that the company had 
uch thingMxperienced a prosperous year and was commencing the New 
ready beaf#Year with many important orders in hand. It was proposed 
such lit fo run a stand at the forthcoming Ideal Home Exhibition, 
itorial sf: which appliances for which the company was agent would 
ral, trad r displayed 
; Messrs. |’. Wood and T. Coppard responded to the toast 
Vecembel, ion behalf of the staff. Mr. A. C. Hill proposed the health 
am ibnidge { “The Ladies and Visitors,’ and Mr. J. R. Hill replied. 
er. R. Bruce thanked the Social Committee for the excel- 
ence of the arrangements, and Mr. E. D. Gill (secretary) 





eplied in a witty speech. The guests then adjourned to an 

sd bpper room, Where they were well entertained by the “‘ Merry 
361; fig _ Concert Party, 

Price The dance of the staff of Vickers and International 


Sbtstion Engineering, Ltd., was held at Caxton Hall, 


a report estminster, on January 3rd, about 130 being present. The 
acts hefempany included Mr. George C: Usher, general manager, 
ttled co-fmend Mr ivid Wilson, sales manager. Mr. H. C. Mount 
compe Mected as MC. Another dance will také place shortly. 
he — Russian Notes.—Electric Traction—The Central Electrical 
y WHER rust is 1 ported to have orders in hand for the construction 
‘3 tramcars for the Baku tramways and of supplementary 
northenfoverters for new sub-staticns for the same tramway. The 
rely frou 8t_is olso building 30 new cars for the Rostoff tramway 
enjoying DB fc Kieff, and a contract for 10 cars is expected to be 
- agricul: eived from Samar. In addition, 350 motors of a new type 
whines. a bein, mstructed for 175 cars of the Moscow tramways, 
t inquiry whe W Cars for the same city are undergoing reconstruction. 
purposes the work of equipping the Baku-Sabunchi-Surakani electric 
ted tulway is proceeding, and the line is expected to be opened 
“ot de Noven r next. 
Came | Gasfille Lamps.—It_ is estimated that the number of gas- 
rnity for led lam)s in use in Russia amounts to 3,000,000, the useful 


. go i Of which is put at about 800 hours each, and from 1,500,000 
2 of thi.” 2,000,( lamps are discarded every year. The Kydinoff 


factory of the Central Electrical Trust has devised a method 


t restori burnt-out lamps, and it is beginning to accept 

eport om “™ps for the purpose of renewal. 
Smelting New G rating Stations —Among the orders recently re- 
slovmeds pelved by the Central Electrical Trust are mentioned one for 
ods adc’ construction of a station of 2,000 kW in the town of 
and theg—.Unkans. Armenia, which is to be increased to 4,000 kW 
“an @& MS being the second works in Armenia, the first being that 
ther th  Erivan. In Georgia another station of 2,000 kW is to be 
ly ns rected the Trust on the River Abash, near the town of 
red apige 0V0-Cer Some 15 small installations of an average 
‘sfactor’, es Pacity 150 kW are being carried out by the Tiflis branch 


preview! r’ » Tr t, while similar work is going on in the districts 
. May i «ge the Kuban, and the Donetz. 

n order Bie Volishow Station.—It is stated that unless unforeseen 
th ‘umstances arise it will be possible to transmit energy from 
‘tis large station to Leningrad at the end of 1925 or. the 
“ginning of 1926, when at. least one half of the plant 












capacity. will be available.. The special. committee of the 
North-Western Industrial Bureau has prepared a list of those 
undertakings in Leningrad which in the first place will have 
to change over to energy supplied ftom the station. The 
supply of energy from the latter will be insufficient for all 
the requirements, and it will therefore be necessary either to 
re-equip the Leningrad stations or proceed to ereet a hydro- 
electric works on the Sviri. 

Future Electrical Works.—At the request of the State Plan- 
ning Commission, Mr. §. A. Kukelya has just placed before 
the Electric Planning Commission a report concerning the 
electrification schemes in the next few years. The report 
states that the financial situation does not permit of the 
development of electrical construction equally throughout 
Russia, and it is therefore necessary to concentrate the allotted 
expenditure on work in the most important parts. So far 
construction has been centred around Moscow and Leningrad, 
and it would be possible to relieve the Budget to a great 
extent if the supply business in these two districts were com- 
bined in one single trust, with credits granted by the Elec- 
trical Bank. It would also be possible for the same purpose 
for the bank to issue bonds (obligations) among the customers 
for energy in the region of Moscow and Leningrad. Coming 
tu consider the question of still further progress, the report 
states that the next problems to be attacked refer to the con- 
struction of a steam power station in. the vicinity of the 
Dnieper, the establishment of a high-pressure network in the 
Ural, the development of the high-pressure network in con- 
nection with the Nischni-Novgorod and the Shteroff stations, 
the interconnection of these two stations and the erection of 
a station in the southern basin of Moscow. Next to these big 
works the report considers it essential to support the local 
stations undertaken by companies formed cf local consumers. 

The Moscow United Cable Works.—The difficulties under 
which the United Cable Works in Moscow are being carried 
on are narrated at some length by a correspondent in the 
columns of a Moscow newspaper. The union is composed of the 
Russkabel (the former ne and the Baskakoff Cable 
Works (formerly Alekeeff & Co.), which were amalgamated 
in April, 1923. At the ed sinning of the last fiscal year the 
situation of the works became critical owing to the scarcity 
of orders. Now, however, the works have an abundance of 
orders; the lighting and power cable department is loaded 
to the extent of 95 per cent. of its productive capacity, the 
wire department to 100 per cent., the flexible cord depart- 
ment to 100 per cent., and the dynamo-winding department 
to 100 per cent., but the telephone cable department has an 
activity of only 5 per cent. of its capacity. The labour cost 
is stated to be very high. The Central Paper Trust is now 
manufacturing cable paper, which was formerly imported 
from Germany; and the Metal Works has succeeded in pro- 
ducing armouring which was also obtained from abroad. 
The difficulties le in the lack of adequate funds, owing to 
which the cable works do not receive materials in time, and 
are eventualiy compelled to pay up to 200 to 300 per cent. 
of the value of the materials when actually received, while 
at the same time it is asserted that the workmen are over- 
paid for their labour, and the general process of production is 
disorganised. 


South Africa and Preference.—The Federation of British 
Industries states that there is a feeling of general uneasiness 
as to the attitude which the South African Government intends 
to take up on the subject of the Union preference on British 
manufactured. goods; indeed, from one reliable source it is 
learnt that there is a distinct possibility that the preference 
may be withdrawn or very considerably modified. Several 
correspondents point out that representatives of German trade 
are extremely busy just now endeavouring to secure special 
facilities for the opening up of South African trade with 
Germany. The tariff policy of South Africa is a matter for 
the decision of the South African Government, but at the same 
time the Federation feels that there are many strong argu- 
ments in favour of the maintenance and indeed increase of 
the present preference enjoyed by British goods, if mutual 
trade between this country and the Union is to increase 
in volume with corresponding benefits to both sides. Although 
the present preference enjoyed by Great Britain is of .advan- 
tage, the general opinion is that in many lines it is insuffi- 
cient and represents a very smal! concession, compared with 
the benefits which South Africa has derived in the past from 
the large purchases by Great Britain of her products, and 
from the financial assistance accorded by -means of British 
loans, and compared with these and other advantages which 
she may expect to receive in future. 


Unemployment.— The Employment Exchange returns for 
the week ended December 22nd recorded a total of 1,169,100 
wholly unemployed persons—an increase of 10,625 


The Demand for Factory Accommodation.-—Messrs. 
Leopold Farmer & Sons inform us that the demand for fac- 
tories, wharves, warehouses, land, &., in 1924, far exceeded 
that of 1923. Prices have been maintained and the sales 
effected by Messrs. Farmer have embraced all classes of indus 
try. The outlook for the current year is said to be better 
than ever. The firm reminds us that the re-valuation for 
assessment purposes of all property in the London area takes 
place this year, and says that ratepayers should appeal against 
any assessments which seem unjustifiable, in view of the 
need for keeping down overhead charges at the present time. 
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The European Glow Lamp Industry.—Supplementing the 
reports already published concerning the proposed develop- 
ment of the arrangements existing between various makers of 
glow lamps on the Continent, it is now announced that at 
the instance of the four principal producers in Germany, a 
conference has just been held in Paris with other Continental 
makers, including the Dutch works, and this is said to have 
led to a provisional agreement. The original agreements, 
which were entered into between the German producers and 
an American company, provided for a mutual interchange of 
patents and experience, and they were recently extended so 
as to include makers in Austria and Czecho-Slovakia. The 
headquarters of this international syndicate are expected to 
be at Geneva. 


New Italian Companies.—Among the companies recently 
furmed in Italy are the following:—Unione Radiofonica 
Italiana (Rome), capital 1,400,000 lire, for the working of 
radio-telephonic and radio-telegraphic services in Italy and 
abroad; Soc. An. Fabbrica Italiana Apparecchi Radio- 
telefoniei (Turin), 60,000 lire, manufacture and trade in 
telephonic apparatus; Soc. An. Radio (Rome), 100,000 lire, 
construction of and trade in radio transmission apparatus; 
Societa Ancnima Fabbricazione Apparecchi Telefonica 
(Milan), 50,000 lire; Societa Italiana Radiofoni (Milan), radio- 
telephonic apparatus; Societa Telefonica Tirrena (Leghorn), 
100,000 lire, to be raised to 10,000,000 lire in 1925, to carry 
on the telephonic, telegraphic, and radio industry; Societa 
Ligure Piemontese di Elettricita (Turin), 1,000,000 lire, for 
the construction and working of hydro-electric plants; Soc. 
An. A. L. E. (Castrogiovanni), 540,000 lire, water supply and 


lighting of Castrogiovanni; Societa Elettrica Lomellina 
(Novara), 650,000 lire; Societa Idroelettrica Valeuviana 
(Cittiglio), 500,000 lire; and Societa Polesanor Impianti 


Macchinari Elettrici (Rovigne), 20,000 lire, rising to 1,000,000 
lire. 


Wireless Retailers’ Association.—The following resolu- 
tion was passed at a recent meeting of the committee of the 


Association :—‘‘ The Wireless Retailers’ Association views 
with grave concern the practice of supplying goods at re- 


tailers’ discounts to persons who are not bena-fide retailers, 
or who are ‘ private constructors.’’’ Copies of the resolution 
have. been forwarded to the National Association of Radio 
Manufacturers and Traders, and to the Valve Manufacturers’ 


Association. : 


The Dunedin Exhibition. — The magnitude of the New 
Zealand and South Seas Exhibition, which is to be opened 
at Dunedin in November, may be gauged from the fact that 
two of the buildings which will house the British exhibits 
will each have a floor area of 60,000 sq. ft. British Industries, 
the official journal of the F.B.I., states that it is uncertain 
as yet whether it will be possible to arrange an F.B.I. sec- 
tion. A number of firms have already expressed a desire to 
participate in such a section if it is.organised, but obviously 
this must depend upon the total demand from firms who are 
unable for various reasons to arrange separate exhibits. In- 
terested members of the Federation are asked to communi- 
cate with the Exhibition Section at the Federation's head- 
quarters as soon as possible. 


British Trade Mark Applications. — The following are 
among the recent applications for British trade marks. Ob 
jections against any of the proposed marks may be entered 
within one month from December 24th, 1924. In the case 
of foreign applications, the name and address of the British 
representatives are also given :— 

Unidyne. No. 448,333. Class 8. Apparatus for radio tele- 
graphy and telephony.—Bower Electric, Ltd., 15, Grape 
Street, W.C.2. 

W. J. Shaw (lettering and design). No. 450,302. Class 8. 
Detector crystals for use in radio telephony.—William James 
Shaw, trading as Russell & Shaw, Wuilesden Green, N.W.2. 

Arcolophone. No. 451,530. Class 8. Instruments and ap- 
paratus for use in radio telegraphy and telephony.—S.D.H. 
Manufacturing Co., 24, Stoke Newington Road, N.16. 

Weco. No. 452,159. Class 8. Instruments and apparatus 
for use in telephony and telegraphy and radio telephony and 
telegraphy, including electric cables and flexibles, but not in- 
cluding storage batteries. No. 452,415. Class 18. Engineer- 
ing, architectural and building contrivances.—Western Elec- 
tric Company, Ltd. 

Ravald. No. 452,422. Class 8. Instruments and apparatus 
for use in wireless telephony and telegraphy.—J. Moores and 
Co., Blackfriars Road, Salford. 

Amplywhisk. No. 453,525. Class 8. Apparatus for use in 
ena telegraphy and telephony.—Mark Masel, Romford, 

SseX. 

Inventum. No. 453,236. Class 18. Engineering, architec- 
‘tural and building contrivances.—Naamloose Vennootschap 
Fabriek van Instrumenten en Electrische Apparaten Inven- 
tum, 21, Leyensche-weg Bilthoven, Holland. (Phillips’s, 70, 
Chancery Lane, W.C.2. 

Glazite. No. 132,568. Class 25. Wire covered with cot- 
ton.—The London Electric Wire Co. and Smiths, Ltd. 

Cenite. No. 452,402.. Class 50. Compressed fibre in sheets. 
—Croxsonia Co., 10, South Street, Finsbury, E.C.2. 

Turrett Wireless Masts (lettering and design). No. 451,090. 
Class 50. Wooden masts used for radio aerials.—L. F. Gems, 
171, Pitshanger Lane, Ealing, W.5. 





el 





Yavan. No. 451,577. Insulating compositions of formalis 
hyde sold in slabs, sheets, &c.—R. Arnot, Aldenham p 
Bushey Grove, Watford. “ 






The date for the following is December 31st, 
Melway. No. 451,042. Class 8. Apparatus for 
telephony and telegraphy.—M.E.L., Ltd., 
Y.W.1. 
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Radiolux. No. 451,705. Class 8. Radio receiving gy 
cabinet loud speakers. and the like. Dragon. 453,44 
Class 8. Loud speakers.—E. A. Graham, tradi: ip 





Graham & Co. 





It Crowns—The ‘‘ Coronet ’’ Crystal with Gold and §jy. 
Catswhisker (lettering and design). No. 453.5! Class 3 






detectors.—Fraser & Glass, Middle La: 
N.8. 

Auteico. No. 453,834. Olass 8. Telegraphic, 
signalling, and radio instruments and apparatu 
thereof.—Automatic Telephone Manufacturing C: 

Sphinx (lettering and design). No. 430,538. ( 
candescent electric automobile lamps. No. 436,656. ©j 
Incandescent electric lamps, but not including 
lamps.—Auto-Bulbs, Ltd. 


Lead.—Messrs. James Forster & Co., reporting on Jany 
ary 3rd, state:—‘‘ There has been an advance i the prig 
of lead of 25s. a ton for prompt and 30s. for forward 
past fortnight. Arrivals during December were 
tons, fully up to the previous months’ average, an! in cps. 
quence, no doubt due to the intervention of the Christm 
holidays, the position with regard to prompt supp!'es is mud 
easier. Whereas a fortnight ago it was almost impossiby 
to obtain prompt lead, there is certainly no sh 
The high price of lead is at last having its effect o 
tion, but sentiment is still ‘ bullish’ and will pr 
the price up higher.” 

Dutch East Indies Fair. — This year’s trade fair ¢ 
Bandoeng (Java), which is being held from June 2th to Juy 
5th, will include an exhibition of -electrical apparatus, &. }t 
may be mentioned that goods which are intended for exhibi- 
tion are admitted free of duty, but there are certain reser. 
tions as to their disposal after the exhibition. 


The East African Electrical Market.—In the course of his 
recent report to the Department of Overseas Trade upon th 
trade and commerce of East Africa (Stationery Office, 1s. (i 
net), Col. W. H. Franklin, C.B.E., D.S.0., Trade Commis 
sioner in East Africa, says:—‘‘ The United Kingdom s 
dominates the market for electrical goods and «apparatus 
though German manufactures are beginning to make ther 
re-appearance on the coast. The fact that certain capity 
undertakings are being carried out at the present time whic 
will be spread over some few years, seems to point to th 
probability that the United Kingdom will retain its shared 
this market.”” Appendixes to the report give the followin 
values of electrical goods and apparatus imported during 
1923 :—Kenya and Uganda, £78,267 (United Kingdom, 97 per 
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cent.); Tanganyika, £8,572 (42 per cent.); and Zanzibar 
£6,738 (66 per cent.). These figures show that trade in ths 






branch was practically double that of 1922 in the case d 
Kenya and Uganda, and Tanganyika, but, in the case of 
Zanzibar it fell to about a quarter of the preceding years 
figure. 








New Australian Company.—The 


Metropolitan Switeb- 
gear Pty., Ltd., was recently 


registered in Melbourne, # 






acquire the manufacturing business of Tombs & Ilowerdlt 
Pty., Ltd. The company’s capital is £7,800, and its offices ar 






at 371, Post Office Place, Melbourne. 






Effective Film Propaganda.—The Melbourne Ay: reports 
that an effective electrical engineering film was recently e& 
hibited in that city. The film was one showing the manufa 
ture of all kinds of electrical machinery, from transformers! 








electric trains, at the works of the Swedish Genera! Electré 
Co., of Vasteras, Sweden, and London. This film ws show! 
to members of the New Zealand Government recent! :, whid 







resulted in the company’s getting a £500,000 contract for the 
Arapuni hydro-electric power scheme. There was a latg 
attendance of engineers and mechan‘cs, representatives frau 
the Commonwealth and Victorian ,railways, Electricity Com 
mission, Public Works Department, Melbourne City Cound! 
and industrial and electrical firms of Melbourne being preset! 
The picture, which was explained by Mr. H. S. Busch manag 
ing director of the Swedish firm, gave a complete view @ 
every process of manufacture of electrical machiner, in th 
Swedish works, from the felling of trees for charcoal, the af 
ging of iron in the mines, the forging of the steel, beating 



















cutting, winding, assembling and painting, until the particl- 
lar machine under observation was complete and wor ing. 4 
fitting conclusion to this informative picture was a dv lightfv 
joy ride through the snow-covered fir forests of Sv eden ™ 
one of the electric trains which the audience had watcbed 
being built. 

Prices Advance.—Owing to the increase in the cost @ 
lead, Messrs. Fuller’s United Electric Works, Ltd., «{ Cha¢- 






well Heath, announce that the prices of all accumulators 20° 
lead cables were increased as from January Ist. 

Increased cost of raw materials is also responsible for # 
advance. from the same date in all prices of portable batterie 
supplied by the Hart Accumulator Co., Litd., for radi 
and for motor-car starter and lighting work 
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Manchester. — The 
has received from 
rporation a thirteenth order for tramcar equip- 
A. number of equipments supplied by the 


<on-Houston Co., 


e Corporation is now 587. 

Fire at pra Swan Co.’ s Sydney Premises. 
to hand reports that a serious 
at the premises of the Edison Swan Electric 
Damage to the extent of 
sand pounds was caused to the buildings and the 





"Sydney, in November. 


Showrooms.—The Committee of 
rban gee Council proposes to > utilies a ) portion 


, High Road (Ilford Hill), 


ter City Council has approved of the expenditure 
m the wiring and fitting up of the new electricity 


lerland Corporation has opened a new showroom 
partment for e'ectrical dcmestic appliances. 


German Cable Works. — New works have lately been 


“German, Headphones in gg Seunese Co. 


Electrical Development Association.—This 
1 was s recently formed in Sydney with an executive 

of representatives of the principal electricity supply 

manufacturers and contractors of the State. 
tion is to be modelled on the methods of the similar 
and the Government, as 
principal members of the three branches of the 
guaranteed financial backing. ; 
leqraph, in reporting the formation of the Association, 
‘has shouldered a big t 
utive are in themselves a guarantee that its efforts 
a most beneficial influence on those who, i 
i s, are users of elec- 


ably carn 


American Associat‘ons, 


, but the names on 








Lighting and Power Notes. 


Aberdeen.—New Piant.—The 
adopted a report submitted by Mr. 
tion ele trical engineer, for additional raed at the electricit ty 
It is proposed to install a new 10,000-kW set and 
and the Committee has recommended to the Cor- 
that application be made for sanction to a loan of 
£160,000 to carry out the scheme. 

Australia.—E.ecrricity SCHEMES.—Plans are under way in 
Y large hydro-electric scheme 
y, involving an expenditure of £1,500,000, and 
) It will be capable of supplying current 


uth Wales for a very 


rmediate towns. 
leputation recently waited on the Western Australian 
to request the Ministry to consider a plan for the 
of an electric power station near the pit’s 
it Collie for the supply of current to Bunbury and 
It was stated that the esti- 
mated output would be 4,087,422 kWh per annum, of which 
eriles would absorb 634 per cent., 


vns in the South-West. 


the township of 
184 per cent., and towns on 


The Premier said that something might 
next year.—Reuter’s Trade 
Barnstaple.—!_oan.—The 
to a loan of £3,314 for 


Billingham.— Evectricity 
has declined to consent to the use of an overhead 
) supply electricity in parts of the town by the Cleveland 
rham County Electric 
rmed the Council that it proposes to apply to the 
ity Commissioners for consent. 

Birmingham.—Etecrricity Suprty.—At a recent meeting 
f ‘ity Council important recommendations were made 
Electric Supply Comunittee. 
d growth of the demand for electricity had made it 
» its consideration to the 
down of additional plant, having regard to the con- 
time required for the manufacture and starting up 
The Prince’s Station, Nechells. 


and the company 


It was stated that the 


’ for the Committee 


electrical machinery. 
gned for a total capacity of 105,000 kW, 
ts of 15,000 kW capacity each. Expenditure covering 
ision of five of these sets has already been sanctioned 
, three are in commission, and a fourth will 
ing in a week or two. This will give the effective use 
* machines, allowing for one as reserve; 
is under construction, and it is anticipated will be 











ready for use in four or five months’ time. With the plant 
available at the other works this will enable the estimated 
demand next winter to be met. The increase in the maxi- 
mum demand on the undertaking is at present at the rate of 
15,000 kW to 17,000 kW per annum, and the Committee has 
come tothe conclusion that steps must be taken forthwith 
for the placing of contracts for the last two 15,000-kW turbo- 
alternator sets with condensing plant, boilers, &c., the instal- 
lation of w hich will complete the Prince’s Station equipment. 
The engineer's estimate of the cost of supplying and erecting 
the remainder of the plant is £592,350. The growth in the 
demands on the undertaking also calls for the apparatus at 
the sub-stations being increased, many of these sub-stations 
bei sing at present very heavily loaded, and the Comiiittee is of 
opin.on that a number of extensions, as well as the erection 
of new sub-stations, must be put in hand during the next 
few months, at an estimated capital cost of £140,100. The 
Committee has therefore recommended that it be authorised 
to proceed with the extensions of plant referred to, at a total 
estimated cost of £732,450, and that the Finance Committee 
be instructed to make application for the loan sanction, &c. 


Blackpool.—Loans Sancrionep.—The Corporation has re- 
ceived sanction to loans amounting to. £28,000 for mains. 

Chester.—ExtTension or Surpty.—The Electricity Commit- 
tee has been advised as to the supply of electricity to the 
parishes of Kelsall, Ashton, Morton-cum-Peel, and Moulds- 
worth, in the rural district of Tarvin. As. these parishes are 
in the area of the North Wales and South Cheshire Elec- 
tricity District, the Electricity Commissioners are to obtain 
the observations of the Joint Electricity Authority for that 
district upon the proposal. 

Continental.—Gekmany.—Referring to the water-power re- 
sources of Germany, Herr Max Nuernberg gives the following 
summary of the present development:—Water power re- 
sources of Bavaria, 3,000,000 h.p., of which 800,000 h.p. is 
being utilised; Baden, 700,000 h.p., of which 245,000 h.p. 
is in use; W urtemberg, 500,000 h.p., of which hydro-electric 
works utilise 120,000 h.p.; Central Germany, 800,000 h.p. 
and 300,000 h.p., respectively ; and the remainder of Germany 
1,000,000 h.p., of which 400,000 h.p. is utilised. The total 
resources are given as about 6,000,000 h.p., and the power 
used as 1,865,000 h.p., or 30 per cent, 

France.—The Société des Forces Motrices Bonne et Drac 
has recently applied for a concession to utilise the Sautet falls 
on the river Drac in the Department of Isére for generating 
electricity. La Société des Forces Hydrauliques des Lacs du 
Haut Venen has also applied for a concession to establish a 
oo to utilise the water power of the Muzelle and Lovitel 
lakes in the same Department. 

As a result of the increasing demand, the central station at 
oe iennes of the Société d’Electricité de la Région de 

Valenciennes-Anzin has for some time been working at full 
capacity, The company is therefore building a new generat- 
ing station at Lourches which will enable it to suppiy not 
only the high-pressure demand but the growing |.p. require- 
ments resulting from the rural electrification which is taking 
place in the district. 

As a result of long negotiations the Société Nantaise 
d’ Eclairage et de Force par !'Electricité has secured a new 
40 years’ concession from the municipal authorities of Nantes 
to expire on August 24th, 1963. In order to meet the increas 
ing demand for electricity a new 10,000-kW turbo-generator 
set has recently been installed. 

Be.cium.—During the past year, two obsolete 3,200 kW 
generators at the central station at Jeumont, which supplies 
electricity to that town, have been replaced by two new sets, 
each of 6,000 kW capacity. 

SwWITZERLAND.—The Bundner Kraftwerke Gesellschaft has 
decided to proceed with the construction of a new hydro-elec- 
tric power station at Davos-Klosters. It is to be designed to 
accommodate two sets of 5,000-kW turbo-generators, of which 
only one will be at first installed. 

Finchley.—New Piant.—The Urban District Council pro- 
poses to install a 3,000-kW turbo-alternator and an additional 
boiler at an estimated cost of £33,000, and application is 
to be made for sanction to a loan to carry Gut the scheme. 


Guildford. New Power Station.—At a recent meeting of 
the Town Council a scheme which will cost £140,000, and 
includes the erection of a new power station, was approved 
It was stated that the original scheme had been enlarged 
to meet the views of the Electricity Commissioners. 

Iiford.—Mains Extensions.—The Electricity Committee 
has approved a scheme for extension of mains in the Bark- 
ingside and Hainault portions of the district, amounting ap- 
proximately to £6,600. 

London.—Barrersta.—The Electricity Committee has re- 
commended to the Borough Council that the following ex- 
penditure be met out of the surplus of £15,547 on the elec 
tricity undertaking for the year ended March 3lst last :—(1) 
£3,374 for meters; (2) £6, 180 for plant, machinery, &c.; (3) 
£2,000 for purchasing property adjoining the power station, 
Lombard Road, being the difference between the loan sanc- 
tioned and the purchase price of the land. 

Maesteg.—InavuGuraTion or Suppty.—The electricity supply 
for the town was formally inaugurated on December 27th. 
Electricity is purchased in bulk from Messrs. North’s Naviga- 
tion Collieries. Sub-stations have been erected at Caerau and 
Maesteg. 
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Maidenhead.—E ectricity in Butk.—The Town Council 
has decided to open formal negotiations with the Metropoli- 
tan Electric Supply Co., Ltd., for a bulk supply of electricity. 
When the last oil engine was installed the Electricity Com- 
missioners intimated that with regard to future supplie’ it 
was desirable that the Council should obtain electricity in 
bulk from the company named instead of further extending 
the plant. 


Melton Mowbray.—Evectricity Suprty.—After prolonged 
discussion the Urban District Council has decided to defer the 
proposal to purchase the Melton Mowbray Electric Light 
Co.'s undertaking. According to a statement on the subject 
made by one of the members of the Council it appears that 
the Electricity Commissioners suggested that it might be more 
advantageous to the Council to secure a revision of the com- 
pany’s charges; and there was the further consideration that 
the whole subject of the country’s electricity supply was 
going to be reviewed shortly by the Government. In conse- 
quence the time was not considered opportune for the ven 
ture. If the Council could not secure reductions of the 
charges imposed by the company it would appeal to the 
Commissioners, 


Paisley. BreakbowNn.—A° failure in the electricity supply 
was caused recently by the wires conveying the new bulk 
supply from Greenock to Paisley being blown down by the 
gale. 


Plymouth.—Loan.—The Town Council is applying for sanc- 
tion to a loan of £3,900 for mains in connection with the 
supply of electricity to Crownhill Barracks. 


Richmend (Yorks.).—Srecia, Orper.—The Town Council 
is applying for a Special Order authorising it to supply elec- 
tricity within the borough, and also to the parish of Hips- 
well. 

United States.——ComMMmencemMeNT or Larce Station.—The 
Texas Public Utilities Co., Dallas, is shortly to commence 
the construction of a new power station designed for an 
ultimate capacity of 150,000 kW. ‘The station is to be built 
in the vicinity of extensive lignite beds which are said to be 
sufficient to keep the station running for 20 years. The 
initial installation will comprise two 20,000-kW sets with the 
necessary high-pressure steam plant. The boilers will be 
designed for the burning of lignite, but arrangements will 
be made to facilitate a change-over to oil or gas if this is 
considered more suitable at a future 1 

ELectricity ScHeMes.—The third and last 30,000-kW_ turbo- 
generator to be installed at the Colfax plant of the Duquesne 
Light Co. at Pittsburgh has been put into commission. Ac 
cording to the Electrical World the total rating of the plant 
at this station is now 150,000 kW. The company is shortly 
to commence work on the erection of a power station at 
Shippingport, in Beaver Co., on the Ohio river, which will 
have an ultimate capacity of 375,000 kW. The estimated 
cost of the scheme is $30,000,000. 











Walthamstow.—[oan Sanctionep.—The Urban District 
Council has received sanction to a loan of £55,000, for plant 
extensions at the electricity works. The total sum applied for 
was £66,444, and in respect of the balance the Electricity 
Commissioners have asked for further details 


: in connection 
with the extension of the buildings. 


Whitchurch (Hants.).—INQuiny.—An inquiry was held on 
December 18th, by Col. Ekin, into the applications of the 
Whitchurch & District Gas Co. and A. Stevens & Sons, for 
Special Orders to supply electricity to part of the rural dis- 
trict. It Was stated that the Rural District Council objected 
to the application of the Gas Co., on the ground that it was 
not in the interest of the parishes in the proposed area that 
the supply of electricity should be in the hands of the Gas 
Co. if there were others to supply electricity. There was 
also objection to the use of a proposed site for the erection 
of a generating station. On behalf of Stevens & Son it was 
stated that in February last the firm approached the Rural 
District Council with a view to an agreement for an un- 
wuthorised undertaking. The Council approved of the form 
of agreement, but before it was completed the Gas Co. applied 
for an Order. 








Tramway and Railway Notes. 


Continental,.—Srarx.—The new ‘underground railway in 
Barcelona linking the centre of the city with the north- 
western suburbs of San Gervasio and Gracia was opened on 
December 30th last. 

Fleetwood.—New Rovute.—The Urban District Council 
has approved of extensions of the tramway at Bold Street, 
the Esplanade, and Pharos Street. 


Halifax.—Tramway Extensions.—The Tramways Commit 
tee has decided to extend the tramway from Skircoat Green 
terminus along Dudwell Lane to Salterhebble Lane, linking 
up there with the Huddersfield system. 


_London.—New Execrric Raiwway.—On January 5th -the 
line from Baker Street to Rickmansworth, which’ has.been 





electrified, was opened for traffic. The distance from 
Street is 17 miles, and 23 miles of single track 


Baker 


has been 
electrified. This section will subsequently include the y 
branch to Croxley Green and Watford, which nearin; 


completion 


Longridge-Hellifield Light Railway.—The Longridg. 


Hellifield light railway scheme has again been biou 


public notice by a new financial arrangement betwee 


ght 


0D the 


promoters and the Ministry of Transport. The Ministry hg, 


guaranteed certain interest on the capital subscribed, an 
company has obtained consent to abolish preference 


id the 
Shares 


entirely, giving all an equal share in the guarantee inane 


The Ministry’ S grant is equivalent to 4 per cent. o 
£150,000 ordinary shares for ten years. There is a pr SI 


M the 


Dect of 

the work commencing early in the New Year. 
Lytham-St. Annes. — PurCHASE OF UNDERTAKING. — The 
newly-formed Lytham-St. Annes Borough has _ acquire 
the tramway undertaking at a cost of nearly £140,000, and y 
last week’s meeting of the Council it was stated that a<iditiong 


schemes were on foot with an initial cost of £230,000 ani 


£515,000 when completed. The Council’s debt an 
£534,000. 


Manchester.— TRAMWAY EXTENSIONS.—A scheme for tl 
tension of the Princess Road tramway at a cost of £55.36 


been approved by the Works for Unemployed Committe: 


unts t 


16 et 
6 has 
of the 


Corporation with a view to alleviating unemployment during 


the winter months. 

South Africa.—JoHANNESBURG.—The municipal tramy 
partment is to purchase 20 motor-omnibuses at a c 
£30,000 to supplement the existing tramway services.—fe 
Trade Service (Johannesburg). 


United States.—New York.—The Times New Yor} 


ay de- 


st of 


uter’s 


¢ Corre- 


spondent reports that the New York City Board of Estimates 


has voted an appropriation of $19,500,000 for additional 


sub- 


ways. One of the two underground lines covered by the appro- 


priation will be in the Washington Heights section in t! 


e north 


of the city, and the other will continue through to Brook!yn 


the existing cross-town subway in Fourteenth Street. This 
appropriation represents only a small portion of the total 
outlay for new subways planned by the city. Other work, 


however, is being de layed by the attempts to bring all! of the 


city’s elevated and subway lines under munic ipal ow! 


rshij 


West Yorkshire.—Moror-’ ruses.—Halifax and Huddersfiel 


Corporation tramway departments have reached an agri 
for the running of motor-’buses over each other's trar 


ement 


nwa) 


routes between Huddersfield, Brighouse, and Bailiff Bridg 


and between the centres of Halifax and Huddersfield. H 
Corporation has also agreed to enter into negotiations 
Bradford Corporation with a view to linking Halifax and 
ford by motor-’bus service. 





illay 
uw It h 


Brad 





Telegraph and Telephone Notes. 


China.—New Rapio Strations.—The Woosung Hydrographic 
Bureau is, according to Indian Engineering, establishing s 
number of radio stations along the sea coast. A station at 
Tungshan (Kwangtung province) is being built and another at 
Shenkiamen (Chekiang province), a fishe ry centre in Tinghal 

Czecho-Slovakia.—New Rapio Stations.—There has just 
been completed at Podebrady, in the middle of Bohemia, 4 
large radio station of a range of 3,000 km., with two secondary 
stations of 2,000 km. at Bratislava and Kosice respect vely, 
the former for communication with the Balkan States and the 
latter with the Near East. The installation of other stations 
of less importance is also in contemplation. The station at 
the aero port of Kbely was started at the end of 1922; in the 
vear following stations at Karlovy Vary and Ckeb were in- 
stalled. The station at Bratislava was established in the 
interest of the navigation of the Danube and of the Danube 
— rnational Commission. The transmitting station at |ode- 
brady corresponds with Paris, Berne, and Bucharest, while the 
Kbely station is destined to spread market and newspaper 
reports from France, Germany, Switzerland, and England, and 
to serve the aerial lines which meet at Prague. Government 
and legal regulations have been modified in a liberal and 
modern spirit. 

Gibraltar.—TeLePHone Dispute.—In consequence of the dis- 
pute which arose some months ago over the price to be paid 
to the concessionaire as compensation for the existing tele- 
phone service, which it is proposed to replace by one managed 
by the municipality, the concessionaire announced the discon- 
tinuance of the service from midnight on December 3ist. rs 
a result the Government published in the Official Gazett 
ordinance empowering the Governor to appoint a cont! ler 
to seize and operate the telegraph, telephone, water, gas, and 
electricity services in the event of an unreasonable stoppage 
being threatened, but the concessionaire withdrew his noticé 


on the following dav.—Reuter. 
(Continued. on _page 63.) 
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the » 
= The Honours List. 
cht © Science and Engineering Recognised. 
CD the 
stry } 
and t THOUGH t ‘ew Year Honours that have fallen to Elec- Roval recognition of the place that is filled by 
Shar trical Sci and Industry are not numerous, they Electrical and Allied Engineering Industry in modern 
pe re repre tative, well-merited, and, we believe, will life is found in the honour of knighthood that has 
Dect eordla approved. heen conferred upon Mr. Benjamin Longbottom, 
In bes ing upon Sir Ernest Rutherford, F.R.S.. M.1I.E.E., Chairman of the British Electrical and Alhed 
~The he very high distinction of Manufacturers’ Association. 
cquire the Ord of Merit—an This distinction may be 
and a honout ich marks only borne with feelings of justi- 
Litior he truls eat (Lord Kelvin tiable pride by Mr. Long- 
mech we amonust the first to hottom, for it comes to him 
ld it) and is therefore at the end of a very strenu 
- ost COV ed His Majesty Ous period of valuable ser 
"73 , has recounised the excep- vice rendered to the elec- 
of t tionally valuable services trical and allied industries 
during chich Sit Ernest has ren- at Wembley in connection 
dered to s¢ ience by his in- with the Exhibition and 
ay d vestigations of the structure with the World Power Con- 
- alk t the atom. An account of ference, and after many 
seareer Was given in our vears of self-sacrificing and 
sue of Mav 26th. 1922 efficient hard work in the 
Noo lo him was due the identi affairs of the electrical 
ST fication of the particles shot manufac turers’ organisa 
appr of | radioactive sub tion and latterly as the 





chairman of its Executive 

















me rt tances, and the epoch mak 
Thi ing conclusion that the The efforts of ‘‘ Sir Ben 
total itom consisted of a minute jamin,’’ as he will hence 
work nucleus surrounded by forth be  deseribed. are 
of tt planeta) electrons an highly appreciated by those 
rsh] pothesis which has re who are familiar with them. 
lersfi volutionised atomic physics His interest lies right at the 
mer ind has become the founda heart of electrical industrial 
a o of vast structure of afi LIrs, and the story of his 
Halifa physical science His manifold activities and con 
: ae wijewements are due to Lajayettey [Manchester nections was set forth in the 
| Bra inique experimental skill Sir Benjamin Longbottom, M.I.E.E., Jubilee Issue of the ELsc- 
mbined with a mental in Chairman of the B.E.A.M.A reicaAL Review (November 
ght into the meaning of his observations which almost 17th, 1922, page 695) Sir Benjamin Longbottom, 
transcends wenius. Being only D2 vears old, he will M.L.E.E., M.1.Mech.E.. is managing director of Electro 
robal accomplish still greater thines in the future; motors, Ltd., of Openshaw, Manchester, over whose 









nd doubtless further honours are in store for him. operations he has presided for a quarter of a century 


tyme ie 
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London, 


Sir Ernest Rutherford, O.M., F.R.S., Sir E. W. Petter, 


‘avendish Professor of Experimental Physics. President of the British Engineers’ Association. 
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just one half of his lifetime. He is also a director of 
Lo-Thermo Motors, Ltd., and vice-chairman of Richard 
Johnson, Clapham & Morris. 

Mr. E. W. Petter, whose knighthood also follows upon 
an exceptionally busy period of service for the engineer- 
ing industry, he being the president of the British 
engineers’ Association, which it will be recalled was 
responsible for a very large part of the exhibits in the 
Palace of Engineering at Wembley last year, is a man 


of many public interests. Chief amongst these, how- 


as 
ever, is the well-being of the engineering industry , 
difficult problems of which he has made the subject - 
expert study and of sympathetic counsel. Referenge, 
leading points in his career will be found in our jg, 
of July 20th, 1923. Sir E, W. Petter is managi, 
director of Vickers-Petters, Ltd., of Ipswich, and chair 
man of Petters, Ltd., of Yeovil. Thirty years ago}, 
and his brother working experimentally 
engines for motor-cars, and he is to-day a recogpiy 
authority on the internal-combustion engine 


were 








Water-Power in Nova Scotia. 





Since August, 1919, Nova Scotia has had a body, 


appointed by the Provincial Government, known as the 
Nova Scotia Power Commission, 


which functions in a 








at 300 r.p.m., and the generators are 3-phase, 60-evel 
13,200-V machines, rated at 2,900 kVA each (fig. 

Water is conveved to the plant from an intake dan 

a wood-stave pipe line 10 ft. ind 
meter, and 3,400 ft. long (fie 

taken care f by 

tank, 38 ft, 

connected to the pipe lir 
(fig. 2). Power is itted t 
Halifax. Fig. 3 illustrates a | 

of the transmission line. 


Surges are 
differential 
diameter, 


surge 


trans 


The latest plant is one né unde 
construction at the mouth of Eas 
River. This involves the constry 
tion of a canal 6,100 ft. long, a 
a tunnel 300 ft. in length and 12 ft 
in diameter. Two generating & 
are beine installed, and provision ; 
made for a third T 
venerators will be 3-phase, 60-cyck 
6,000-V machines, 
kVA each. 
a pulp and paper 
three miles away. 


being 


rated at 2,50 
This station will supp 


industry abou 


The Commission has several oth 
developments in view for the futur 
Compared with the huge water 
available in Ontario am 
Quebec, those of Nova Scotia See! 


powers 





Fig. 1.—Interior of the Tidewater Station. 


manner similar to the Hydro-Electric Power Commis- 
sion of Ontario, though on a very much smaller scale. 
The Nova Scotia at present 
operating five hydro-electric developments, ranging in 
capacity from 5,800 kVA to about 700 kVA. 
The largest plant is in the St. Margaret’s system at 


Power Commission is 














Fig. 2.—A 38-ft. diameter Surge Tank. 


Tidewater, about 19 miles 
under a head of 90 ft. 


There are two turbines of 3,450 h.p. each, running 


from Halifax, operating 

















Fig. 3.—Part of Transmission Line to Halifax. 


unimportant; nevertheless, the Nova Scotia Powet 
Commission’s activities are evidence of the fact that 
the people of that province wish to take full advar 
tage of the fact that they possess water power 
which will prove highly advantageous when properly 
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developed. The most recent statis- 





tics show that the water power avail- 
able in Nova Scotia is approximately 
21,000 h.p. at ordinary minimum 
flow, or 128,000 h.p. for six months 
of the year. The total capacity of 
plant installed is put at 55,000 h.p. 
Nova Scotia, it must be remem- 
bered, has plenty of coal within her 
own borders, and _ hydro-electric 
development is, therefore, not so 
vital a matter as it is in Ontario 
and Quebec ; no doubt this fact will 
tend to retard the rate at which 
water power will be made use of. 


Fig. 4.—Mill Bay Dam and Wood-Stave Pipe Line. 








A West of Scotland Interconnection 
Scheme. 





The Inauguration of the Greenock-Paisley Section. 





A SUCCESSFUL attempt at co ordination of the electri- 
city supplies in the West of Scotland has been made in 
the scheme for linking up the electricity undertakings 
of Greenock, Paisley, and Kilmarnock (the last-named 
incorporated in the Ayrshire Electricity 
The scheme is the outcome of the Electricity 
Commissioners’ refusal, under the provisions of the 
Electricity (Supply) Act of 1919, to allow Paisley to 
extend its existing generating plant and, incidentally, 

also marks the first step in Scotland giving effect to 


eng how 


Board). 


he Commissioners’ recommendations for co-ordinating 
and centralising electricity supplies generally. 


was accepted, thus providing for the interconnection of 
the 50-eycle power stations of these three undertakings. 

However, Mr. E. T. Goslin, general manager ct the 
Clyde Valley Electrical Power Co., informs us that the 
company has entered into an agreement whereby 1! 
receives a bulk supply from the generating stations of 
the Corporation of Greenock and the Ayrshire Elec 
tricity Joint Board for distribution in a portion of the 
company’s area, including a bulk supply to the burgh 
of Paisley. 

The Greenock-Paisley part of the project has been 
completed, and on December 4th, 1924, the electricity 








Fig. 1.—One of the 3,000-kVA Hackbridge Trans- Fig. 2.—Two Metropolitan-Vickers Induction Voltage Regulators at Greenock. 


formers at Greenock, 22,000-V Side. 


Last vear the load conditions at Paisley, together 
With the anticipated future requirements of the com- 
munity, made it clear that some measure of relief to the 
existing generating plant would be necessary, and invi- 
tatlons were extended to the large neighbouring under- 
takinvys of Glaseow, Greenock. and Kilmarnock Cor- 
pora‘ions and the Clyde Valley Electrical Power Co. to 
quote for a bulk supply. The Clyde Valley Electrical 
Power Co. and Glasgow Corporation were at a dis- 
advantage in so far that their frequency of supply, 25 
cycle per second, differed from that of Paisley, which 
8 50 cycles, although their mains were near to Pais- 
ley’s boundaries. The ultimate result, however, was 
that » joint scheme put forward by the Corporations of 
Greenock and Kilmarnock for a bulk supply to Paisley 


supply from Greenock to Paisley was switched on for 
the first time, as was briefly recorded at the time. The 
scheme, for the following details and illustrations of 
indebted to Mr. I. H. Whysall, 


chief engineer and manager of the Greenock 


which we are 
M.1.E.E., 
undertaking. involved the construction of a 22,000 
volt overhead transmission line from Greenock to Pais 
ley, together with the necessary transformers, induction 
reculators. switchgear, &e. As the Kilmarnock Cor 
poration already had an overhead line operating at 
that voltage within measurable reach of Paisley, the 
capital expenditure involved in its part of the scheme 
has not been so great as in the case of Greenock. 
The key diagram (fig. 3) shows fairly well the nature 
of the scheme at Paisley, as provided for by both under- 
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the 
disposition of the apparatus at Greenock. The trans- 
forming plant installed at the Dellingburn power sta- 


tukinyvs. while the second diagram (fig. 4) shows 


tion of the Greenock Corporation in connection with 
the scheme consists of two Hackbridge 3,000-kKVA, oil- 
immersed, delta-star connected transformers, fitted with 
The ratio of the trans- 
formers is 3,.300/22.000 volts, with six tappings on the 


oil expansion chambers (fig. 1). 


»»” OOO-volt side arranged to give adequate flexibility of 
control during all conditions of load that may arise in 


BUS BARS AT PAISLEY 
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Fis. 3.—Kev Diagram; Paisley. Fig. 4.—Key Diagram ; Greenock. 


the interchange of between Kil- 


marnock. 


power Paisley and 


The transformers at the Paisley end of the Greenock 


and Kilmarnock transmission lines are of similar size 
and construction to the above two, although in this 
ease the transformation ratio is 22,000/6,600 volts. 


self-cooled, induction 
voltage regulators (fig. 2), made by the Metropolitan- 
Vickers Electrical Co., Ltd., provided at the 
Greenock station. They are double-wound and capable 
of exercising a ‘‘ buck ’’ or boost of 74 per cent. at full 


Two 3 phase, oil-immersed, 


load on the primary side of the Greenock transformers 


previously referred to. A $-h.p., 250 volt, d.e. motor, 





Fig. 5.—Part of the 22,000-V Metropolitan-Vickers Switchgear at 
Greenock ; Interior of Cubicles, Oil-Switch Buckets Removed. 
operated from the transformer-control panel in the 
engine room, is mounted on top of each regulator and 
by means of worm-reduction gearing enables the rotor 
to be moved to the required position at varying condi- 
tions of load. Limit switches prevent the rotor mov- 
ing beyond the maximum positions, while a magnetic 
brake on the prevents the regulator over- 
shooting. The regulators are also arranged for hand 

operation in cases of emergency. 
The 22,000-volt switchgear at Greenock (fig. 


motor 


5) was 


te 


supplied and installed by the Metropolitan-Vick: Elec. 
trieal Co.. Ltd., and consists of five moulded st« and 
brickwork cubiclies—two for the control of th rans- 
formers, two for the feeders, and one bus-bar s onal- 
ising cubicle. They are equipped with 200 pere 
isolating links and 300-ampere, type H oil s hes, 
In each of the transformer cubicles there are also three 
oil-inunersed current transformers, Z connected, ratio 
1005 amperes, and one single-phase, oil-in). ersed 
potential transformer, ratio 22,000 110 volis. e oil 
switches are designed for a maximum rupturing capa. 
city of 300,000 kVA, while those controlling th: ans 
formers are fitted with buffer resistances for li ting 
the charging currents when switching in. The itch 
vear is arranged for remote electrical operation and 
the control panels conform with the existing board in 
the engine rool, the arrangement being the well 10W! 
desk-type black enamelled slate panels, lor thi rans 
former cubicles, the control panels are each fitt With 
two lFerranti-Field fault protec tion relays and on poly- 
phase overload time-limit relay, together wi the 


induction regulator controller and the usual indicating 
meters, oil switch controller, pilot lamps, fuses, &e, 
The bus-bar interconnector panel has no special devices 
titted. 

A vear or two ago the Greenock undertaking carried 
the 
generating station in the form of a new switch annexe 
and as opportunity was then taken to build and equip 


out an extension to the switchgear equipment 


a few spare cubicles, it has not been necessary to erect 
new switchgear for controlling the 3,300-volt side of 
the Greenock-Paislevy transformers. Certain alterations 
and additions have, however, been made to the eubicles 
and control panels which have been utilised. The oil 
switches were rated at 600 amperes, and with the addi 
tion of buffer resistances, were considered quite satis 
factory. Larger current transformers having a ratio 
of 600/5 amperes, the provision of three single phase 
air-cooled potential transformers, and heavier cabling 
connections were the other main alterations made. On 
each of the control panels there have been mounted, in 
addition to the leakage and overload time-limit relays. 
two integrating watt-hour meters both fitted with non 


return gear, one to revister the outgoing energy and 














hig. 6. —Callender-Kay Terminal Poles at the Greenock end of the 
22,000-V Overhead Transmission Line. 





the other the incomine energy. A further add:tion 
has been the synchronising arrangement for the «cca- 
sions when a supply may be received from Kilma ‘k. 

For the 22,000-volt supply at Paisley, Messrs 


ironclad  truc! 
As in 


Greenock, 


A. Reyrolle & Co.’s type ‘A 
switchgear has been employed. 
22.000-volt 
switches 


the case <« 
switchgear at 
and Ferranti-Field leakage transformer 
provided, although in this case the oil switches have a 
rupturing capacity of 250,000 kVA. The 6,600 


300-ampe! oul 
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gear at Paisley is of Messrs. Reyrolle’s type agg 
and has been arranged to line up with existing ironclad 
sear of similar make. The oil switches are rated at 
200 amperes, the maximum rupturing capacity being 
950,000 kVA. Synchronising gear is fitted on both sets 
of switchgear. 

‘The ofticial metering of the supplies between all 
the stations is carried out at Paisley. On each of the 
four feeders from Greenock and Kilmarnock there are 
connected four watt-hour meters—two ‘‘in’’ and two 
“ out’’—to register the energy flowing between Greenock 
and Kilmarnock. On the 6,600-volt side of each trans- 
former at Paisley there are also four watt-hour meters 
_two ‘in’’ and two “‘ out ’’—for registering the bulk 
supplies to Paisley from Greenock and Kilmarnock. All 
the meters have been duplicated for checking purposes 
and, in addition, two sine meters have been provided 
ate "6.600-volt side of the Paisley transformers to 
the average power tactor. 


switchg 


measure 

The 22,000-volt transmission line between Greenock 
and Paisley has been supplied and erected by Messrs. 
(allender’s Cable & Construction Co. The total length 
of the line is 164 miles, 13} miles of which is over- 
head and three miles underground. 

From the Dellingburn power station at Greenock two 
score, 22,000-volt, 0.10 sq. in. paper-insulated, lead- 
sheathed, and steel-tape armoured cables proceed under- 
ground for a distance of half a mile southwards through 
the town to the beginning of the overhead line at a 
point near the Cartsburn. From there the line is over- 
head to Paisley, with the exception of a short part on a 
private estate and at one of the road crossings; from 
the outskirts of Paisley the line goes again under- 
ground through the town to the power station. ‘These 
5-core, 22,000-volt cables are laid direct in the ground 
side by side, with a clearance between cables of one foot, 
and covered on top with 6 in. by 1 in. impregnated 
wood boards. For the small lengths of underground 
work at the road crossing it was decided to adopt three 
single-phase cables, as it was thought that by dispensing 
with the large dividing boxes on the poles on either 
side of the road fault troubles would be minimised ; 
also, in the event of a fault occurring, it would be more 
quickly located and repaired. 

The well-known Callender-Kay pole has been used in 
the construction of the overhead line (fig. 6). The pole 
is built up of high-tensile steel tubes and steel wire 
ropes, each tower consisting of five tubes and two ropes 
with their accessories. The five tubes, which are 
overed on the outside with compounded 
reduce maintenance costs, meet at a point about 15 ft. 
bove the ground, the total height of the pole from 
the ground being 44 ft. The normal spacing between 
poles is 500 ft., although in some instances larger spans 
lave been permissible owing to the favourable contour 
ot the vround. 

As a measure of precaution against breakdown, and 
also to obtain flexibility of operation in the inter- 
hange of supplies between the stations, the line carries 
ix conductors—two per phase—mounted on pin-type 
porcelain insulators, and spaced 4 ft. 6 in. apart. 
Each conductor consists of 4/0’s copper wire, equiva- 
lent to a eross sectional area of 0.1257 sq. in. Rock 
a fairly considerable quautities was encountered dur- 
ing the excavation work in connection with the con- 
‘struction of the line; .where hard, the towers were 
olted directly to its surface, but in many places decay 
ad rendered the rock soft and dangerous, in which 
uses it was removed by blasting and a firm foundation 
wade for the towers. 

The district between Greenock and 
Within 
sed are 
through 


hessian to 





Paisley comes 
he Clyde Valley Electrical Power Co.’s author- 
of supply, and as the transmission line passes 
this area, an arrangement had to be made with 
“e company. In this connection an agreement has 
“en made with the Clyde Valley Co.—which, by the 
vay, is the largest electrical power company operating 
0 Scotland—to give bulk supplies to certain villages 

route. The line passes close to the villages of Kil- 
lacolm and Bridge of Weir, -and terminal towers have 


been erected there to enable supplies of electricity to 
be tapped off. Any supplies.so received will, of course, 
be transformed and distributed by the Clyde Valley Co. 

It will be observed from fig. 3 that the lay-out of the 
feeders, transformers, switchgear, &c., is so arranged 
as to enable Greenock and Kilmarnock to supply 
Paisley independently or in parallel, and also to enable 
the supplying stations to interchange power with each 
other. 








Telegraph and Telephone Notes. 


(Continued from page 58.) 


Dominican Republic.—Avutromatic TeLepHoNy.—The Depart- 
ment of Public Works of the Dominican Government has sent 
out circulars to determine the number of prospective subscri 
bers, should an up-to-date automatic telephone system 
be installed in the city of Santo Domingo, says Commerce Re- 


ports. The present system is out-of-date and has few eub- 
scribers. 
Sweden.—New Rapio Sration.—The large new radio station 


at Vorberg, which recently commenced commercial operation, 
is intended for transatlantic communication, and uses a wave- 
length of 18,000 metres. It is equipped with two high-fre- 
quency generators capable of developing 200 kW, energy being 
derived from the hydro-electric undertakings at Yugaredsfors 
and Trollhatt an. The antenna is 2,300 metres in length and 
is carried on six masts varying from 110 to 130 m. in height. 
The receiving station is at Kungsbacka. 


Switzerland.—-CaLt. Boxes.—The Swiss telephone authorities, 
after exhaustive tests of the Hall automatic system, have de- 
cided to adopt it in connection with a number of public tele- 
phone call boxes in the principal thoroughfares of the more 
important cities and towns. 


The Telephone Service.—New Excuances.—It is reported 
that an exchange is to be provide -d for Twickenham, Middlesex, 
and also that a new exchange is to be built at Bournemouth. 

At Birkenhead a new exchange was put into service on 
January 3rd. The o!d exchange in Price Street, which housed 
2,650 lines and 500 junctions and private wires, was trans- 
ferred to Palm Grove. It is estimated that the new premises 
will suffice for 20 years’ development up to a maximum of 
6,400 lines. 


Storm DamMaGe.—The rough weather has considerably dis- 
organised the telephone services, even the underground cables 
suffering from flooding. Continental lines were affected, and 
twelve of the fourteen Paris lines were out of order. Brus- 
sels, Amsterdam, and Rotterdam had lines down, but the wires 
from this country were in general not affected. The faults on 
inland traffic circuits increased during last week-end, but the 
majority were minor defects, which it was hoped to repair 
quickly. In connection with local exchanges, many Richmond 
subscribers were without a service, several hundre d lines being 
affected. Clissold had 67 lines out of order, and Hampstead 
43. Many other London exchanges had some twenty lines 
each not working. The faults throughout the country were of 
a varied character. In some cases overhead lines had been 
blown down or branches of trees broken off by the wind had 
been blown across them. In the case of underground cables 
water getting in necessitated a more or less lengthy process 
of ‘‘ drying out” before the circuits were again normal. The 
telephone maintenance staff were hard at work, but as they 
sometimes had to travel a considerable distance before locating 
a fault, repairs were necessarily proceeding slowly, 








Radio Notes. 


Austria.— ENTERTAINMENT TAX.—The Municipality of Vienna 
has asked the management of the Vienna Broadcasting Co. to 
show cause why it should not be subjected to the enter- 
tainment tax enforced by the city on the organisers of all 
entertainments and celebrations, casual and regular. The 
city, which itself is a large shareholder in the Broadcasting 
Co., is willing, says The Times, to compromise in the matter 
of the amount of the tax, which legally is one of 30 per cent. 
It is prepared to levy 5 per cent. only on the amount col- 
lected by the concern from its subscribers, only stipulating in 
return that the Broadcasting Co. shall henceforth apply the 
highest possible etandards in the selection of its programmes. 
The legal right of the city to levy the entertainment tax 
appears indisputable, and the Broadcasting Co. will, it is 
expected, accept the terms. offered. 

According to Commerce Reports, a leading Vienna dealer 
estimates that there are already over 50,000 receiving sets 
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in Austria, although the broadcasting service is only a few 
weeks old. The interest is chiefly among the poorer classes, 
who are content with the cheaper apparatus. 


Broadcasting at Sea.—Licences.—Applications for the spe- 
cial form of licence for broadcast reception at sea number about 
50, says the Daily Mail. They are issued by the Post Office 
for people in private vesse!s or liners that receive broadcast 
for the passengers, and for operators and othef members of 
crews who own private sets. 


Czecho-Slovakia.— Broapcastinc.—The Government's decree 
of April, 1924, gives encouragement to the construction of 
amateurs’ installations. The subscription to the broadcasting 
Radiojournal company has been lowered 60 per cent. A net- 
work of radio clubs newly formed promotes broadcasting, the 
public appreciating the transmission of the Radiojournal. A 
new industry has started to satisfy the wants of the ever- 
increasing number of amateurs. With a view to helping the 
growth of the radio industry and the extension of broadcasting, 
the management of the Prague Fair has decided to embody a 
special Fair Exhibition in the programme of the Spring meet- 
ing of 1925, which will be held from March 22nd to 29th. 
The support of the Ministry of Posts and Raimi. as also 
that of the Checos'ovak Wireless Constructors’ Association, 
the Wireless Dealers’ Association, and the Radiojournal com- 
pany, has been secured. On the same occasion a congress of 

radio amateurs will be held at Prague. It is cbvious that the 

growth of this branch of industry and trade must create out- 

lets for oversea supplies, the Republic already being a con- 
siderable importe r of apparatus pertaining to radio telegraphy 
und amateurs’ material, and lends special interest to the 
forthcoming fair to be held at Prague in the spring. 


Daventry.—New Station.—The new high-power station of 
the British Broadcasting Co. at Daventry is in course of con- 
struction. The site stands 600 ft. above sea level, and the 
ground on which the buildings and aerial will be erected is 
300 ft. above the surrounding land, which is all open 
country. Two masts, says The Times, 500 ft. high and 800 ft. 
apart, are to support a T-shaped aerial. The wave-length will 
remain at 1,600 metres, on which the temporary station 5XX, 
at Chelmsford, is now working. The power rating will be 
2% kilowatts. The station will consist of a main building with 
two side wings, and will be 116 ft. long and 64 ft. wide. 
This will provide for a small studio for testing purposes, an 
instrument and test rcom, battery and amplifier rooms, and 
workshops and stores, as well as the main wireless room, and 
the machinery room attached. All the gear will be enclosed, 
so that it wi!] be easy for parties of inspection to walk round 
without disturbing the working of the station or getting into 
danger themselves. 

The earth system consists of a continuous metal plate, laid 
underground, like a flat ring, with a radius of 100 ft. The 
station will be in the middle of the ring, and from a circular 
support at the top of the station, through the centre of which 
the aerial enters the building, wires will run out to posts, 
10 ft. high, planted all round the circle. The wires wi!l be 
insulated from the posts and connected directly to the buried 
ring-plate below. Special accommodation must be provided on 
the site for the resident staff of engineers, and a special road is 
needed to approach the site, which is in the middle of agricul 
tural land, so that there shall be perfect freedom from inter- 
ference. An overhead telephone line will connect the station 
with the London studio, and an underground cable line will 
also be installed to link up with the existing cables as a 
etand- ‘by in case of breakdown. The new station should be 
open in the spring, and will work in the afternoon and even- 
ing, providing programmes of its own on two days of the 
week, a provincial relayed programme on a third day, and 
relays of London programmes for the remainder of the week. 


Holland.—New Piant.—The station at Hilversum (HDO, 
wave-length 1,050 metres), which has been fitted by Messrs. 
Philips Glowlampworks, Ltd., with two steel 200-ft. high trans- 
mitting towers, was opened on Sunday, January 4th. 


Poland.—Rapio Reauiations.—The Ministry of Industry and 
Commerce states that a new executive order pertaining to 
radio regulations i in that country is heing pre pared and should 
be signed in the near future. This order, says Comaerce 
Reports, although still maintaining — governme *ntal con- 
trol of radio, will probably provide for «a certain amount of 
private broadcasting and decrease exis oe restrictions on the 
use of private receiving sets. 

Secret StTations.—Two secret radio broadcasting stations 
operated by Communists have, according to Polish news- 
papers, been discovered at Vilna. They were used for com- 
municating news of Communist activities in Poland to neigh- 
bouring countries. The directors have been arrested. 


Stoke-on-Trent.—AmateuR Alp.—Colonel F. E. Wenter, who 
has a powerful transmission set, came to the rescue of the 
B.B.C. at Stoke-on-Trent on January 4th, for the second time 
within a few weeks. The Stoke relay station was unable to 
relay the London programme as announced owing to the fact 
that the land line from London had been blown down by the 
gale. The officials arranged with Colonel Wenter to receive 
the Cheimsford transmission and to relay it to the Stoke 
B.B.C. studio, whence it was broadcast. 
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Urnguay.—Montevipeo.—February 16th. State Electricity 
Works. Copper wire and cable.* . 
February 18th. 79,000 metres of lead-covered wires and 
r b'es.* 
w Rebrt y 19th. 134,000 metres of v.i.r. wires and cables for 
indoor i:stallations.* 

Februry 27th. 3,000 d.c. meters and spares; 17,285 h. and 
|p. a.c. meters and spares.* 


Warrington.—January 19th. 
H. and |.p. paper- and lead-covered cables. 
~ eFurtier particulars can be obtained at the Department of 
Oversea- Trade (Inquiry Room), 35, Old Queen Street, $.W.1. 


Closed. 


Australia. —MELBOURNE.—Commonwealth P.M.G.’s Depart- 


ment. 
Cabk Sch. Vic. 325 (Contract 861), £258,334, British Insulated and 
sby Cables, Ltd.; (Contract 862), £34,430, British Insulated and 
sby Cables, Ltd.; (Contract 864), £30,746, W. T. Henley's Tele- 
ph Works Co., Ltd.; (Contract 865), £3346, Johnson & Phillips, 
Lid.; (Contract 866), £18,061, Callender’s Cable & Construction Co., 
1.; (Contract 867), £25,385, Western Electric Co., Ltd.; (Con- 
t 868), £16,580, Siemens Bros. & Co., Ltd.; (Contract 869), £25,606, 
elli-General Cable Works, Ltd.; (Contract £870), £2,395, Enfield 

(able Works, Ltd. 
State Electricity Commission of Victoria. 
2»,000-V transformers and spares (£2,557)—R. C. 


Electricity Department. 
(See this issue.) 








Thomas Bros. Pty., 


Syp\ry.—P.M.G.’s Department. 


Two 25-cell accumulator batteries (£5,154), Gibson, Battle & Co., Ltd.; 
» do. do. (£6,228), Tudor Accumulator Co., Ltd. 

O ounter e.m.f. 6-cell battery (£709), Gibson, Battle & Co., Ltd.; 
do. do. (£1,611), Tudor Accumulator Co., Ltd.—Tenders. 

Birkenhead.—Electricity Committee. Accepted:— 

TI miles of twin service cable (£832).—Liverpool Electric Cable Co., 

Ltd 
6 1 s .1 main cable (£1,721), 3 miles 05 main cable (£696), 800 yd. 


2 4core cable (£685), 1 mi‘e .0$ 4core cable (£526).—Macintosh 
Cable Co., Ltd. 
Dublin.—Great Southern & Western Railway Co. of 
Ireland. 
Six months’ supplies of Osram and Robertson lamps.—General Electric 


Co., Ltd. 


Eastbourne,—Electricity (Committee. Accepted:— 
Street lighting fittings (£161).—Cable Acce ssories Co., Ltd. 


Egypt.—The lowest tender submitted recently to the 
Egyptian Post and Telegraph authorities in Cairo for the 
supply of 500 wall telephone sets was that of the Allmanna 
Telefon Aktiebolag L. M. Ericsson, of Stockholm. 


Hastings.—Electricity Committee. Recommended:— 
Extension of e.h.p. switchboard at the new generating station at 
Broomgrove (£1,632).—Ferguson, Pailin, Ltd. 


Ilford.—Electricity Committee. Recommended:— 


( e (£532).—Enfield Cable Works, Ltd 


London. — ADMIRALTY. — Correction. The order for 
Osram ” gasfilled lamps received by the General Electric 
Co., Ltd., was for 5,800 not 51,000 as we were informed. 
(Evec. Rev., December 19th, 1924, p. 942.) 


InpiA Orrice.—Accepted. 

Ss y of Edison primary cells and renewals, track circuit relays, polar- 
sed relays, and signal lever contact makers for an Indian State 
1ilway.—General Electric Co., Ltd. 

Loxpon & Norra-Eastern Raitway (Southern Area) and 

Great WESTERN Raitway. Accepted :— 
12 months’ supply of track relays and track resistance units.—General 
Electric Co., Ltd. 
Loxpon, Mipianp & Scottish Ramway. Accepted :— 
0 Osram train lighting lamps.—General Electric Co., Ltd. 

ns helical traction vacuum train-lighting lamps.—Siemens and 
English Electric Lamp Co., Ltd. 
Abi nDEEN Line (G. Thompson & Co., Ltd.). Accepted :— 


Sis months’ supply of electric lamps.—Siemens & English Electric Lamp 
Co., Ltd 


Leeds.—Electricity Committee. Accepted:— 
( Enfield Cable Works, Ltd. (£3,194); W. T. Henley’s Telegraph 
Works Co., Ltd. (£2,304); Macintosh Cable Co., Ltd. (£1,028). 


Maidenhead.—Town Council. Accepted:— 

R: plating the positive half of the battery to a capacity of 480 ampere 
urs and cleaning 118 cells of the negative battery (£727).—Tudor 
\ccumulator Co., Ltd. F 





Saliord.—Electricity Committee. Accepted:— 

2200 yd. Lp. cable; 300 yd. .04 sq. in., 3<core e.h.p. cable; 400 yd 
06 sq. in., 3-core h.p. cable (£1,117).—W. T. Glover & Co., Ltd. . 
tion of static transformer sub-station, Weaste Road South, Pendleton 
£665).—J. F. Moore. 


South Africa.—According to The Times, the contract for 
the electrical equipment of the rolling stock for the electrifi- 
caticn of the suburban lines of the South African railways 
Tunn:ng from Cape’Town to the naval port of Simonstown 
and ‘1e seaside resorts of Kalk Bay and Muizenberg on False 
Bay and from Cape Town to Sea Point has been awarded 
to the English Electric Co., Ltd. The contract is between 


£3). .00 and £400,000, and includes the electrical equi 

: ,000, | : quipment of 
8 motor coaches and 133 trailer coaches, to be operated on 
4 1,550-volt direct current system. 
the English Electric standard type. 


The controller gear is 





Forthcoming Events. 


Association of Mining Electrical Engineers (South Wales Branch).— 
Saturday, January 10th. At the South Wales Institute of Engineers, Car- 
diff. At 6 p.m. Paper on “* How Power Production Costs Affect Colliery 
Valuations,"’ by Mr. M. S. Stewart. 

Giaagew Corporation Electricity Department Engineering Society.— 


onday, January 12th. At the Welfare Hall, St. Andrew's Cross Works, 
“Steam Turbine Design,” by Mr. R. 





Glasgow. At 7.45 p.m. Paper on 
Dowson. 

Institution of Electrical Engineers.—Ixrorma. Meetinc.—Monday, January 
12th. At the Institution, Victoria Embankment, W.C. At 7 p.m. Dis- 
cussion on “ Telephonic Development in Great Britain and in the 
United States," to be opened by Mr. W. Day. 


(North-Eastern Centre).—Monday, January 12th. At Armstrong 
College, Newcastle-on-Tyne. Ordinary meeting 

(North-Midiand CGentre).—Tuesday, January 13th. At the Hotel Metro- 

ale, King Street, Leeds. At 7 p.m. Address by the President, Mr. 

V. B. Woodhouse 

(Scottish Gentre).—Tuesday, January 13th. At the North British 
Station Hotel, Ldinburgh. At 7 p.m. Paper on “ Automatic and Semi- 
Automatic Rectifier Sub-stations,”” by Mr. G. Rogers. 

(Scottish Students’ Section).—Friday, January 16th. At the Royal 
Technical College, Glasgow. At 7.30 p.m. Paper on “ The Domestic 
Uses of Electricity," by Dr. S. Parker Smith. 

_(South-Midland Gentre).—Wednesday, January 14th. At the Univer- 
sity, Birmingham. At 7 p.m. Paper on “ Three-wire Direct-current Dis- 
tribution Networks—Some Comparisons in Cost and Operation,” by Mr. 
H. W. Taylor. 

(Western Centre).—Monday, January 12th. At the Merchant 
Venturers’ Technical College, Bristol. At 6 p.m. Address by the Pre- 
sident, Mr. W. B. Woodhouse. 

(North-Western Centre, Students’ Section).—Tuesday, January 13th. 
At Milton Hall, Deansgate, Manchester. At 7.30 p.m. Paper on “ Trans- 
former Troubles,” by Mr. P. Butler. 

(Sheffield Students’ Section).—Tuesday, January 13th. At the Univer- 
sity, Sheffield. Smoking concert and Chairman's address. 

National Association of Supervising Electricians.—Juesday, January 13th. 
At. St. Bride’s Institute, E.C. At 7.15 p.m. Lecture on “ Modern 
Developments of Stage Lighting,” by Mr. H. R. Leslie Groom. 

Electrical Trades Commercial Travellers’ Association.—Wednesday, Janu- 
ary 14th. At E.L.M.A. Lighting Service Bureau, 15, Savoy Hill, W.C. 
At 7 p.m. Inaugural meeting. 

Radio Society of Great Britain.—Wednesday, January 14th. At the In- 
stitution of Electrical Engineers, Savoy Place, W.C. At 6 p.m. Informal 
meeting. Talk on “‘ Short Wave Reception,” by Mr. S. Ward. 

Association of Engineering and Shipbuilding Draughtsmen (Birmingham 
Area).—Thursday, January 15th. At the Chamber of Commerce, Bir- 
mingham. At 7.30 p.m. Lecture on “ Private Service Motor Bodywork,” 
by Mr. N. Rowland. 





National © ii of Technical Staff Associations.—Thursday, January 
15th. At the Geographical Hall, Manchester. At 7.15 p.m. General 
meeting. 


Manchester Association of Engineers.—Friday, January 16th At the 
Engineers’ Club, Manchester. Paper on “ Pulverised Fuel,”” by Mr. R. 


Jackson. 
Manchester Electro-Harmonic Society. Friday, January 16th At the 


Albert Hotel, Piccadilly, Manchester. At 7 p.m. Concert. 

Royal institution of Creat Britain.—Friday, January 16th At the In- 
stitution, 21, Albemarle Street, W. At 9 p.m. Lecture on “ The Investi- 
sation of the Properties of Thin Films by Means of X-rays," by Sir 
jm. Bragg, F.R.S. 

Tuesday, January 13th. At 5.15 p.m. Lecture on “ The Analysis of 
Spectra,”” by Mr. A. Fowler, F.R.S. 

British Electrical Development Association.—Friday, January 16th At 
Caxton Hall, Westminster, S.W. At 7.30 p.m. Paper on “ Electrical 
Work in the Retail Shop and Store,"’ by Mr. E. E. Sharp. 

Junior Institution of Engineers.—Friday, January 16th At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecturette on “ Electrical Power Transmission 
at 150,000 V and Upwards,” by Major A. M. Taylor. 

institution of Production Engineers.—Wedinesday, January 2st. At the 
Engineer®’ Club, W. At 7.30 p.m. Paper on “ Instruments and Gauges,” 
by Mr. H. A. Randall 
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Notes. 


Appointments Vacant.—Mains foreman for the Don- 
caster Electricity Supply Department. Test assistant (60s.+ 
bonus = 94s. 11d.) for the Royal Aircraft Establishment. (See 
our ‘* Official Notices "’ to-day.) 

Electric Cooking.—It is reported that, in order to teach 
pupils how to cook by means of electricity, the London 
County Council has installed electric cooking apparatus in 
two Poplar schools. 

_ French Water Power.—According to French official sta- 
tistics, the water power now being utilised amounts to 
2,400,000 h.p., out of the total of 9,000,000 h.p. available for 
service. About 63 per cent. of the total is employed for the 
generation of electricity for lighting and power purposes, 
while the balance is used-in the electrochemical and electro- 
metallurgical industries. 
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Accumulators for Motor-cars.—Impurities im the accu- 
mulators intended for use in connection with electric lighting 
and engine starting on motor-cars and their effect on the 
plates has been made the subject of a study by the U.S. 
Bureau of Standards. The tests have been in hand over a 
period of 12 months, and the results will be published in 
brochure. form early ‘this year. Results up to the present 
time show that some impurities are harmful to both plates of 
the battery, some to only one, while still others have no ap- 
parent effect. Preliminary investigation shows that among the 
impurities which affect both positive and negative plates are 
iron, manganese, and chlorine; bismuth, starch, and sugar 
affect the positive plate, but not the negative ; while platinum, 
tin, copper, antimony, silver, nitrogen, and tungsten affect 
only the negative plate. Among the substances which appear 
to produce no harmful effect are mercury, alum, titanium, 
calcium, zinc, cadmium, sodium sulphate, and tannic acid. 
The object of the investigation is to obtain. information 
necessary to the successful operation of motor vehicle bat- 
teries, and to serve as a guide in the preparation of specifica- 
tions for sulphuric acid for the cnet 


ar which ended 
on June 30th, 1924, completed the sixth year of the British 
Scientific Instrument Research Association since its incorpora- 
tion and was the last year of the period during which it re- 
ceived grants from the Department of Scientific and Indus- 
trial Research under the original conditions. The annual 
report of the Council shows that the hope that mem- 
bers would undertake to give such financial support 
for a further period of years as would enable the 
Department of Scientific and Industrial Research to con- 
tinue grants to the Association for a further period has 
been fulfilled and the great majority of the members have 
increased their subscriptions. The Committee of the Privy 
Council for Scientific and Industrial Research, after having 
considered the report of the Committee of Inspection, has 
offered the Association an annual block grant of £10,000 for 
five years from July Ist, 1924, subject to the Association’s rais- 
ing by prescribed ways a minimum average annual sum of 
£1,800 for that period, and to certain other ‘conditions, mainly 
administrative. The Association has now entered upon its 
second grant period, during which it will be brought into still 
closer contact with the Department of Scientific and Industrial 
enced and with the fighting services. 

In last year’s report reference was made to further work 
which was in progress or in contemplation on the magnetic 
retentivity of materials such as silk and wood. As the result 
of a large number of experiments to determine whether iron 
in these materials can be removed, or the state of chemical 
combination of the iron modified in directions that tend to 
reduce retentivity, it has been found that, without practically 
destroying the materials, it is not possible markedly to reduce 
their retentivity. Artificial silks are not as free from retentivity 
as. well washed natural silk. Artificial silk fibres cannot be 
treated in so searching a manner by chemical reagents as can 
natural silk fibres, especially when the objeet is to remove any 
adventitious residual iron or compounds of iron after the coile 
have been wound. None of the materials investigated has 
been found as free from retentivity as specially selected wood 
for use as formers for coils; the nature of the substances to 
which silk and wood owe their magnetic properties is de- 
scribed in a report, which contains also the more important 
matters dealt with in the earlier reports on magnetic proper- 
ties of materials used in galvanometer coils. With a 
view to obtaining a more constant rate of softening an 
improved X-ray tube regulator has been worked out: with 
this device there is a much greater reserve of gas available. 
Investigation of the irregular working of X-ray tubes has been 
commenced and a survey is being made of the whole subject. 
Certain alloys which might be considered as possible substi- 
tutes for platinum as relay contacts have been investigated. 
The conclusion is that no alloy has yet been found anything 
like so satisfactory as platinum; it is proposed to continue 
the search. 

Thunderstorm Peril to Airships.—Now that airships are 
being re-deve loped, importance attaches to the possible dangers 
which may arise from the presence of thunderstorms along 
the route of a commercial airship, and some useful contribu- 
tions to this problem were made in a recent discussion at the 
Royal Aeronautical Society by such authorities as Dr. Simp- 
son, Director of the Meteorological Office, Major Scott, who 
flew the Atlantic in the R.34, and Lieut.-Colonel Richmond, 
who is in charge of the design and research section of the 
re-opened Cardington airship station. The question arose 
out of a paper read by Dr. Simpson at the Society's rooms 
upon “ Thunderstorms and Aviation,” in which he expressed 
the view that the chief dangers to airships were:—(a) A 
direct lightning stroke. (b) Ignition of the gas in the balloon 
through an internal spark. (c) Ignition of escaping gas 
through an external spark. 

There was, however, no need to assume that an airship 
would necessarily be destroyed if struck by lightning, especi- 
ally if the exterior of the hull were made as smooth’ as 
pessible, so. as to induce the electrical flash to strike, if 
it. did strike, at the nose and fins, which were farthest away 
from the gasbags and had the weight of metal. to take the 
heavy~currents. Internal sparking was a preventible danger, 
and external sparking was only dangerous if it oceurred near 





a gas vent; round such parts no. ends of wires’ or sharp 
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metal points should be left, though he did not eanvides this 
danger very great. Obvi ously, everyone agreed that the 
commander of an airship would avoid a storm if he could 
but Major Scott indicated how precautions against the effects 
of running into a storm had been considered in the design 
of the new British airship R.101, which was. to be of five 
million cubic feet capacity. Reference had been made to 
ascending air currents in thunderstorms of a velocity « 38 ft 
per second (22 miles per hour), and Major Scott said that 
the new airship was designed to have that rate of rise and 
descent, so that the vessel should be able to maintain itself 
in such a current. He felt that the large airship lof the 
future would be able to stand very high velocities in verticg] 
currents, and it must not be assumed that even vi olent 
yer srstorms would be fatal. The stresses upon an airship, 
Major Scott pointed out, depended upon the rate of accelera- 
tion more than the velocity. Several German airships had 
been right through thunderstorms intact. 

Lieut.-Col. Richmond dealt with the design side of airships 
in relation to meteorological conditions. He said that there 
were authentic cases of a current of elec tricity passing through 
an airship and fusing a girder, owing, of course, to a con- 
centration of current at a part not large enough to carry 
the charge. The fusing occurred at the nose where the crosg 
section of the girders was small, and the obvious protection 
seemed to be to provide enough metal to carry the current 
at the most likely points of entrance and discharge. He 
agreed that there should be no points to encourage lightning 
to enter an airship, and mentioned that in conversation with 
Zeppelin pilots he was given personal experiences. In these 
cases the airship had formed part of the path of the electrical 
flash, and in nearly every case the lightning struck the ship 
at the top forward part and left it by the control car in fron} 
or one of the wing cars.—The Times. 


Chain Grate Stoker Performance. — By the courtesy of 
Messrs. W. M. Llewellyn (general manager) and D. J, 
Davies (agent), of the Cwmaman Coal Co., Ltd., we 
are able to publish the following particulars of the 
performance of the new type of chain grate stoker that 
Messrs. Ed. Bennis & Co., Ltd., have installed near Aberdare. 
The stoker is fitted with a new narrow type link which in 
practice has proved highly successful. Its advantages gener- 
ally are claimed to be that owing to the larger air space area 
per square foot of grate, it becomes practicable to burn about 
20 per cent. more fuel per square foot of grate with a corre- 
sponding increased boiler duty. The efficiency generally is also 
said to be increased, due to the better combustion of the fuel 
and to the increased cooling area of the links. Messrs. Bennis 
have also re-linked a large number of other grates with this 
special link with very satisfactory results. 

The coal used at Cwmaman was the ordinary unwashed col- 
liery rough small, being of the dry steam coal variety with a 
volatile of about 9 per cent. and containing from 16.5 to 22.5 
per cent. of ash. During the time of testing, five other boilers 
of similar size were working under hand-firing conditions with 
forced draught and the total quantity of water evaporated was 
registered by means of a 4-in. Siemens water-meter; the aver- 
age evaporation per boiler during the time when the official 
tests were being carried out is given below, together with 
that of the boiler under. test :— June 18th. June 1h. 


Averages for hand-fired boilers lb. of 

water—actual # <n 

Ditto from and at 212 deg. F. 

Average evaporation of boiler ‘fitted 
with Bennis chain grate per hour 
actual ska .-» 12,916 lb. 12,475 lb. 

Ditto from and at 212 deg. F. 15,087 Ib. 14,630 |b. 
Thus the increased evaporation of the test boiler over the 

forced-draught hand-fired boilers on the two test iys 

amounted to 67 and 62 per cent. respectively. 

The duty guaranteed was exceeded by 16 and 124 per cent. 
respectively, and the guaranteed thermal efficiency was 
exceeded by 74 and 94 per cent. respectively ; at the same time 
the results were obtained with a fuel of a lower calorific value 
than the one specified in the guarantee. 

A Large American Sign.—The aes in the field of 
electrical advertising have by no means lagged behind ‘e- 
velopments in other fields. This fact has been revealed with 
more emphasis than ever before with the appearance wit)in 
recent months of a new electric sign in New York Cit; of 
enormous proportions. It is né arly a full city block in 
length, and is as high as a five-storey house. Over its 
framework 21 miles of wire distribute 967 kW of power to 
its 19,000 lamps. When the 29 flashers start the disp!ay 
beautiful colour combinations appear. 

American Electric Vehicle Exports.—During October last 
18 electric industrial motor vehicles, valued at $24,424, were 
exported from the United States, .as compared with 13 
($18,712) in the corresponding month of 1923. 

The Third High-pressure Conference.—The third intcr- 
national conference upon high-pressure networks will be held 
from June 24th to July Ist, when 10 questions will be sub- 
mitted for special consideration. 


A - 110,000-V Underground Cable.—The Electrical 
World -reports that the General Electric Co. (America) has 
under commercial test, at the North Albany switching stat: - 
of the Adirondack Power & Light Corporation, a 110,000-\ 
cable for underground transmission. 


7,716 lb. 7,592 Ib. 
9,012 lb. 8.904 Ib. 
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Inquest. —An inquest was held at Enfield on January 
grd into the death of Arthur Jordan, an employé of the 
North Metropolitan Electric Power Supply Co. It was stated 
in evidence that the deceased was lowering an extension 
ladder When it came into contact with a high-pressure con- 
ductor, causing him to receive a fatal alectric shock. A 
verdict of *‘ Accidental death ’’ was returned. 


Hearing by Light.—Some idea of hearing by light was 
given by Prof. A. O. Rankine in a lecture delivered on 
jJanualy 3rd, at the Imperial College of Science and Techno- 
logy—one of the series arranged in aid of King Edward's 
Hospital Fund for London. Prof. Rankine has been devoting 
attention to the study of telephony through the medium of 
light, and he made, says the Daily Telegraph, interesting 
suggestions as to the developme nt that is likely to take place 
in this process in various directions, including the dissemina- 
tion of political speeches by means of talking kinema films. 
Hearing by light was undoubtedly possible nowadays. It 
was usefully and satisfactorily employed during the war 
without an amplifier. The lecture was dependent on the 
experiments with which it was illustrated. 

The International Critical Tables.—At the meeting of the 
International. Union of Pure and Applied Chemistry held in 
London in 1919, the American delegates submitted a proposal 
for the inte ‘rnational compilation of critically prepared tables 
of the physical properties of chemical substances and tech- 
tenical materials, and the American National Research 
Council! at Washington has undertaken the financial and 
editorial responsibility for the work. A Board of Trus- 
tees has undertaken to raise $200,000, and the work of 
critically examining the data and of compiling the various 
tables is — carried out by well-known chemists, physicists, 
engineers, &c., some 300 in number, in the various countries 
of the world. Each portion of the tables will be published 
over the name of the co-operating expert who oa, assumed 
responsibility for the selection, reliability, and accuracy of 
the data in question. The main language employed wi ill be 
English, but the introduction, table of contents, definitions, 
general explanatory text, and a very complete index_will be 
n English, French, German, and Italian. The tables will 
contain all available information of value concerning the 
aosical properties and numerical characteristics of (a) pure 
substances, (b) mixtures of definite composition, (c) the more 
important classes of industrial materials, (d) many natural 
materials and products, and (c) selected data for certain 
bodtes or systems, ‘such as the earth and its main physical 
sub-divisions, the solar and stellar systems, and certain 
biological organisms, including man. Publications of the 
world in many languages have been combed for data, and 
much unpublished information has been collected. The scope 
of the tables is immense, and of an unprecedentedly com- 
prehensive character. The main purpose of the tables is to 
fake stock af our present quantitative knowledge of material 
things and to prepare in convenient form a critical digest 
of such knowledge. The tables will be issued in a series of 
volumes comprising a total of about 2,500 pages (10in. by 
7in.), publication extending over about a year and a half. 
The first volume is now in the Press, and may be expected 
early this year. ‘The published price will be from $60 to $75 
for the set, but the trustees are reserving the privilege af 
purchasing, at the rate of $35 per set, ‘whatever number 
of sets may be required to fill all advance subscriptions re- 
ceived by the National Research Council of America up to a 
definite fixed date, probably April Ist or May Ist, 1925, after 
which date the privilege will lapse—but the trustees and 
the National Research Council are anxious that all scientific 
men and women shall be given the opportunity of taking 
advantage of the lower rate. Accardingly (1) members of a 
recognised scientific, technical or engineering society, or (2) 
universities, research laboratories, libraries, Government de- 
partments, or the like, will shortly be given preferential 
faciities for purchasing ‘sets at the lower figure. 

The National Research. Council will deal with such applica- 
tions, but all orders placed in the ordinary way through the 
trade will be handled by the publishers at the higher figure. 
Correspondence “A gs nce to the tables should be ad- 
dressed to Dr. G. . Kaye, National Physical Laboratory, 
Tedding®™, Aisddlescs. 


Educational.—Souta Arricans’ Visir.—Thirty-two engineer 
students of Cape Town University arrived on December 
th to spend 7f weeks in England. They are all be- 
tween 17 and 22, and each is paying his own expenses, says 
the Daily Mail. The first two weeks will be spent in Lon 
don, to be followed by a tour of the industrial towns, includ- 
ing | Birmingham, Manchester, Wigan, and Sheffield. Pro- 

rs and lecturers accompanying the party are: Prof. A. E. 
(civil engineering), Prof. D. McMillan (mechaniéal 
eering), Prof. Plant (commerce), Prof. J. Boyd (Ger- 
Mr. A. H. E. Rogers (lecturer, electrical engineering), 
Dr. Barker (lecturer in chemistry). 

Gold from Mercury.—According to Science Service, Prof. 
Miethe’s experiment, which was reported to have resulted in 
the transmutation of mercury into gold, has been confirmed 
by his collaborator, Dr. H. Stammreich. About 14 kg. of 
mercury was used in a mercury vapour lamp, which was 
Operated for 197 hours at 12.6 amperes, 160-175 volts. The 
gold produced is said to have amounted to 82 millionths of 
obe gramme. Commenting on the subject, Dr. R. A. Millikan 


said that traces of gold were almost always found in mercury, 
and Prof. W. D. Harkins said that the energy brought to 
bear on the atoms of mercury in Miethe’s experiments was 
exceedingly small in comparison with the amounts used in 
all artificial disintegrations as yet accomplished ; experts would 
not trust any reports of atomic disintegration unless pressures 
of millions of volts had been used and the most extremw 
precautions taken. On the other hand, Dr. Frederick Soddy, 
of Oxford University, has stated that such a transmutation is 
not only possible, -but inevitable, unless our views of atomic 
structure are radically at fault. 

Gale Damage.—During the recent heavy gales on the 
South Coast, Volk’s Electric Railway, which runs from the 
Brighton Aquarium to Black Rock, suffered severe damage. 
Portions of the track were buried, whilst others were broken, 
and a large hole was washed out at the rear of the eléctric 
car sheds. 


Electricity Supply Undertakings.—As we are going to 
press we have — from the Electricity Commission the 
long-expected ‘‘ Return of Authorised Undertakers in Great 
Britain, with Administrative Particulars of the Undertakings 
at December 31st, 1923." This is a volume of 378 pages, and 
may be obtained from H.M. Stationery Office, price 10s. net 
(plus postage). A review of its contents will appear later. 
In view of the magnitude of the work, it is probable that 
it will be re-issued only at considerable intervals, but we 
understand that the Electricity Commissioners have under 
consideration the advisability of issuing supplementary 
returns from time to time, to keep the particulars up to date. 

The Return contains a mass of detailed information with 
regard to the supply undertakings, electricity districts, bulk 
supplies, and areas for which powers have been granted in 
England, Wales, and Scotland, and will be an invaluable work 
of reference. 


The Register of Electrical Contractors.—We have re- 
ceived fram the Secretary of the National Register of Elec- 
trical Installation Contractors (1, Lincoln’s Inn Fields, 
London, W.C.2), a copy of the printed official list of instal- 
lation contractors who had been entered on the Register up to 
November 30th, 1924. In the Etecrrican REVIEW for July 
25th last we stated that the number then actually on the 
Register was 500. The list naw before us includes well over 
600 names. 

Extensions at Stoke Newington.—Referring to the note 
on p. 983 of our issue of December 26th, we are informed 
by Messrs. Bruce Peebles & Co., Ltd., that since the exten- 
sions which we described were made, they have supplied and 
put into commission the two 1,000-kW motor converters for 
which space was provided in the works. 


The Organisation of Technicians.—A public meeting of 
engineers, under the auspices of the National Council of 
Technical Staff Assoc iations, is to be held in the Geographical 
Hall, eo Manchester, on January 15th. The Right 
Hon. J. R. Clynes, M.P., in expressing his regret at his in- 
ability to be present, says:—‘‘ It is a matter for both regret 
and wonder that large numbers of men with special qualifi- 

cations due to great industry and costly education are often 
so poorly’ remunerated for their valuable services.”’ 


Wembley, 1925.—The Electric House, of E.D.A., which 
became so famous during 1924 is likely to be broken up and 
removed in a few weeks now. This structure, well known 
to most people in the electrical industry, is of a substantial 
character, elaborately wired for electric lighting, heating and 
power, and only needs fittings and a little cleaning up to 
make a most useful and attractive stand for anybody under- 
taking an exhibit in connection with home requirements at 
Wembley in 1925. | Full particulars can be obtained from 
E.D.A. Offices. 
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Institution Notes. 


Institution of Electrical Enginee E ngineers,—A. M.1.E.E. Examina- 
TION.—The next examination wil] be held on April 2nd, 3rd 
and 4th. Candidates must be either students or graduates 
of the Institution, or have lodged with the secretary a duly 
completed form ‘* E ’’ for election as Associate Member. Entry 
forms for the examination, which must be completed and 
returned by February Ist, and particulars regarding election 
to membership of the Institution may be had on application 
to the secretary. 

Tae Farapay Lecrure.—On Tuesday, January 6th, Dr. 
G. W. O. Howe, James Watt Professor of Electrical 
Engineering at the University of Glasgow, delivered 
his lecture on ‘* World-Wide . Radio-Telegraphy’’ be 
fore the North-Western Centre of the Institution. 
The lecturer traced the growth of radio-telegraphy 
from the experiments of Faraday into the properties of mag- 
netic and electric fields, through the conceptio n of electro- 
magnetic waves by Clark Maxwell in the ‘60’s, and their 
experimental realisation by Hertz in the ‘80's, to the early 
experiments in wireless telegraphy by Marconi. He explained 
the nature of electromagnetic waves, and the reasoning 
whereby Clark Maxwell: was led to their conception. He then 
traced the development of the various methods of producing 
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and transmitting the waves, including the spark gap, the 
Poulsen arc, the thermionic valve, and the high-frequency 
generator, and explained briefly the methods employed for 
continuous-wave reception and the arrangements whereby 
messages could be sent and received simultaneously. Prof. 
Howe discussed the problem of the mysterious bending of 
the waves around the curvature of the earth, and the differ- 
epce between day and night transmission.* Nearly every 
explanation which had been put forward depended upon the 
supposed existence of a conducting stratum in the upper 
atmosphere—the so-called Heaviside layer—but wire-ess tele- 
graphy was not the only branch of science which made such 
an assumption. Meteorologists also explained the variation 
of the earth’s magnetism by imaginary currents flowing in 
such an atmospheric stratum. In conclusion, the lecturer 
discussed the use of reflectors for concentrating the radiated 
energy in a narrow beam directed towards the receiving 
station. The Post Office had recently signed contracts with 
the Marconi Co. for the erection of several such beam stations 
for communication with the Dominions. 


Junior Institution of Engineers.—On January 2nd, Mr. 
W. Ringrose delivered a lecturette on ‘‘ Modern Flour Milling 
Machinery.”” He gave a comprehensive account of the pre- 
paration of wheat, and described how the processes of mill- 
ing were carried out progressively through the various floors 
of the mill. He said that the machines were usually driven 
from a line shaft sa that if one had to be stopped, all would 
stop; the passage of the wheat from one machine to another 
being practically continuous, it was of no use for one machine 
to be working when the one in front was unable to function. 
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Our Personal Column. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EtxorricaL Review posted as to their 
movements. 


According to the Morning Post, Sir Pawir Dawson, M.P., 
was leaving London on Monday last for another tour of inves- 
tigation in the Baltic States, Poland, and Germany. * He 
will undertake the completion of certain reports on hydro- 
electric, railway, forestry, and other projects which affect the 
expansion of British trade in those countries, with which he 
was unable to deal fully during his visit in October.”’ 

It is announced that Prof. G. T. MorGan, Professor of 
Chemistry in the University of Birmingham, has been ap- 
pointed superintendent of the new chemical research labora- 
tory of the Department of Scientific and Industrial Research 
at Teddington. 

Mr. A. H. Srurpee, works manager at the English Electric 
Co.’s works at Stafford, has resigned in order to accept the 
appointment of chief works manager with Messrs. Ruston 
and Hornsby, Ltd., Lincoln. On December 30th he was 
presented with a cabinet of silver cutlery, and Mrs. Sturdee 
with a ribbon bracelet in platinum and diamonds. Lieut.-Col. 
C. Harvie, D.S.O., assistant general works manager, London, 
is taking over control of the Stafford works. 

Mr. H. Apwick, on leaving Messrs. Crompton & Co., Ltd., 
of Chelmsford, to take up an appointment at Birmingham, 
has been presented by the staff with a gold watch. 

Mr. E. A. Pearman, traffic superintendent for the Sunder- 
land District Tramways, Ltd., for the last 20 years, is leaving 
to enter into a business partnership at Eastbourne. Officials 
and employés of the Tramway Co. presented him with a 
gold chain, the presentation being made by Mr. C. Dinsdale. 

The Dover Corporation Electricity Committee has recom- 
mended the payment of £150 to the borough electrical engi- 
neer, Mr. Harpur, for work in connection with the installa- 
tion of new plant. 

Mr. B. J. D’Rane, the new general manager of the Para 
Electric Railways & Lighting Co., Ltd., and of the Para 
Gas Co., Ltd. (Caixa, 29, Pard, Brazil), took up his duties 
on October Ist, 1924. 

The Lytham-St. Annes Council has appointed Mr. J. C. 
FAIRCHILD, acting electrical engineer and manager, in succes- 
sion to the late Mr. J. H. Clothier, at a commencing salary 
of £550. Mr. T. Matruews has been appointed assistant 
engineer at a salary of £286. The Council has also conferred 
a gratuity of £5 per week for three years upon Mr. Clothier’s 
widow, to be discontinued at the Council’s option in the 
event of altered circumstances. 

Mr. E. Guprn has been elected a director of the Telephone 
Co. of Pernambuco, and Mr. A. J. Meptycotr has been 
appointed secretary. 

Mr. Fouuetr Hott has retired from the chairmanship and 
boards of the Pernambuco Tramways & Power Co. and the 
Telephone Co. of Pernambuco, and Mr. Wittiam Hiaarins 
has been elected chairman of both companies. 

: Mr. H. L’Estrance, late of Messrs. Berkeley & Young, has 
joined the sales staff of the Enterprise Manufacturing Co., 








es 





Mr. Henry Tatra has resigned the secretaryship of the 
Pernambuco Tramways & Power Co., Ltd., and the Te phone 
Co. of Pernambuco, Ltd., and has been elected a lirector 
of both companies.. He has also been appointed Andon 
manager of the Pernambuco Tramways & Power Co. Mr, 
Harper has been appointed secretary of this company : 


Obituary.—Sir A. M. J. Ocuivie.—The funeral of £.t.-Co) 
Sir A. M. J. Ogilvie took place at Brookwood Ceme: ory on 
Tuesday, December 30th. Among those present were: Mr 
Robert Ogilvie (brother), Sir Evelyn Murray (Secre:ary to 
the G.P.O.), Sir J. F. C. Snell, Sir Chas. Bright, Si: Alex 
Roger, Sir Wm. Griffith, Col. Purves, Mr. G. F. I restop 
Mr. F. Gill, Mr. 8. J. Goddard, Mr. J. E. Kingsbury, ang 
Mr. W. A. Valentine. 

Mr. A. PoLLarpD.—The death occurred recently of Mr. Albert 
Pollard, electrical engineer, of Eagle Street, Accrington at 
the age of 47 years. ' 
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New Companies Registered. 


Kilkee Electricity Supply Co., Ltd.—Public co: pany. 
Registered in Dublin on December 18th. Capital, £5,000 in £1 shares To 
carry on the business of an electricity company in all its branche The 
first directors are:—J. Leydon, O'Curry Street, Kilkee; M. Haugt Stella 
Maris Hotel, Kilkee; J. Walker, Victoria Hotel, Kilkee; and W. C. [1 
West End, Kilkee. Secretary: B. Mescall. Registered office: T! 
House, Church Road, Kilkee, Co. Clare. 


Budleigh Salterton Electric Light and Power Co., Ltd, 


herty, 
Power 


(202,827).— rivate company. Registered January 2nd. Capital, £26,000 in #1 
shares. To adopt an agreement with T. H. ‘Thompson for the transfer to 
the company of a Special Order (known as the Budleigh Saltert Elec- 
tricity Special Order, 1923) granted to the said T. H. Thompson 
for the generation and supply of electricity in Budleigh Salterton, Dev The 
first directors are :—W. A. Dagworthy, 1, Bedford Place, Sidmouth, engineer 
W. C. I. Dagworthy, 1, Bedford Place, Sidmouth, engineer; R. P Griffin, 
zs Glen Lyn,” Vicarage Road, Sidmouth, company manager. No sh qua i. 
fication required. Remuneration as fixed by the company. Secretary: R. P 


Griffin. Solicitor: F. G. Hill, Budleigh Salterton. Registered office: 1, Bed- 
ford Place, Sidmouth. ee = 








Official Returns of Electrical 
Companies. 


_ Wireless Equipment, Ltd. (in liquidation), — H. kh. 
Foster, of 805-6-9, Salisbury House, London Wall, E.C.2, ceased to act as 
receiver on December 22nd, 1924. 

Norwood Wholesale Fittings Supply Co., Ltd.—c. 
Austin, of 29, Brunswick Mansions, Aldgate, E.C., was appointed eivet 
on December llth, under powers contained in debentures authorised December 
2nd, 1924. 

General Electric Co., Ltd.—Satisfaction to the extent of 
£40,100 on December Ist, 1924, of debenture stock dated July 22nd, 1921, 
securing £3,500,000. . 

Oriental Telephone and Electric Co., Ltd.—Satisfaction 
to the further extent of £4,909 on December 16th, 1924, of debentur tock 
covered by trust deed dated June 28th, 1905, and a supplemental deed of 
acknowledgment dated June 12th, 1907, securing £200,000. 


British Automobile Traction Co., Ltd.—Trust deed dated 
December 19th, 1924, to secure £250,000 debenture stock, charged on the com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Trustees: Electrical and Industrial Investment Co., Ltd., 88, Kings 
way, W.C. (An underwriting commission of 3} per cent. on the nominal 
amount of the stock was paid to the British Electric Traction Co., Lt and 
Thomas Tilling, Ltd., as joint underwriters.) 








City Notes. 





In a letter to the shareholders the direc- 
Telephone tors state that it has been decided to make 
Manufacturing up the accounts to December 31s for |92 
Co., Ltd. and succeeding years, as the subsidiary 
companies’ books close on this date. The 
accounts to May 3lst last recorded a loss of about £55,\00, 
due to various causes, the effects of which were accentu ited 
by a shortage of working capital. By the limitation of 
further capital outlay and the exercise of economies the busi- 
ness was considerably improved, and it is anticipated that 
the final accounts will show that the loss sustained has been 
made good to a large extent. 


The Financial Times reports that the 
General Electric Company (United States) 
announces that it will dispose of its hold- 
ings of the General Electric Bond and 
Share Company and will organise a new corporation with an 
authorised capital of 1,803,000 shares of no par value by trans 
ferring to the new corporation 300 shares of 6 per cent. cumu- 
lative preferred of the Bond and Share Company having a par 
value of $30,000 and 250,000 shares of common stock of the 
Bond and Share Company, being the entire Common stock, 
with a par value of $25,000,000, paying 8 per cent. to the new 


General 
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for consideration of this transfer. It will distri- 
to shareholders cf the General Electric Company 
; of share for share. 
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The A.E.G. — A meeting of the shareholders of the 
Klektrizitats Gesellschaft is to be held in Berlin 
22nd to consider a proposed re-organisation 
it is recommended by the directors that the ordinary 
tal shall be altered from 1,200 million paper marks 
illion gold marks, the 6 per cent. first preference 
capital of 250 million paper marks to 174 million marks and 
the second preference capital of 250 milion marks paper to 
174 million marks in shares and 14 million marks in certifi- 
cates. For the year ended September 30th last 5 per cent. 
was paid to the ordinary shareholders, 6 per cent. on the first 
and 5 per cent. on the second preference. 
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scheme. 
share Ci] 
to 1) 
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Companies to be Struck off the Register.—The names of 
the undermentioned companies will be struck off the Register 
at the expiration of three months unless cause is shown to 
the contrary :— 

Elect Transport Co., Ltd. 

ectric Light & Power Co., Ltd. 
Electrical Co., Ltd. 
Searchlight & Signalling Co., Ltd. 
General Mechanical and Electrical Heating Engineering Co., 


Electrolytic Zinc Co, of Australasia, Ltd.—In compli- 
ance with Stock Exchange regulations, the company has 
advertised particulars of its constitution, &c. It was formed 
in 1916, in Victoria, as a proprietary company and was made 
a public company in 1920. Of the authorised capital of 
£3.000,000 in £1 shares, 2,600,000 shares have been issued 
and fully paid up. The company has also an authorised de- 
benture capital of £1,000,000, of which £400,000 (8 per cent. 
interest) has been issued. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 

Railway.—£34,362 (new) New first perpetual debenture stock (4 per 

Tramway Trust.—Stock and fully-paid Scrip for 21,500,000 5} 


Inscribed Stock, 1944-1954. 


ulated and Helsby Cables.—£184,598 5 per cent. Mortgage Deben- 


ladras Electric Tramways (1904).—£130,000 5$ per cent. Debentures of 
£100 eax Nos. 1 to 1,300 (Registered). 


Italian Companies.—The following companies have _ in- 
creased their capital:—Soc. An. Radio Itala, from 5,000,000 
to 7,500,000 lire; Soc. Radio Audizione Circolare, from 
100,000 to 1,500,000 lire; Soc. An. Radiofono, from 100,000 
to 6,000,000 lire; Soc. An. Apparecchi Radiofonica, from 
50.000 to 1,000,000 lire; and Soc. An. Radioaraldo, from 
1,000,000 to 1,600,000 lire. 


John Spencer & Sons, Ltd.—It is reported that the 
company finds that it is unable to provide for the repayment 
of the debentures, due this month, and the debenture holders 
are taking steps to appoint a receiver and manager. The 
position is due to the bad trade of recent years; the prefer- 
ence dividend was passed in 1923-24. 


Anglo-American Telegraph Co., Ltd.—The final divi- 
lends for the year are as follows:—Ordinary consolidated 
stock, £1 10s. per cent., making £3 15s. per cent. for the 
year; preferred stock, £1 10s. per cent., making £6 per 
part ind £1 10s. per cent. upon the deferred stock (on!y 
ivider 


Bell Telephone Co. of Canada.—The Financial Times 
slates that the company has in prospect. arrangements for 
the refunding of $16,750,000 of bonds which mature on April 
lst. At the same time, it is believed that the company will 
sue new bonds to the extent of from $3,250,000 to $8,000,000 
fo meet capital requirements for the current year. 


Prospectus.—Northampton Electric Light & Power Co., 
td—\Ve have received a copy of a prospectus issued by the 
compa offering to present shareholders, in proportion to 
their existing holdings, 50,000 ordinary ‘‘B” shares of £1 
each at 28s. per share. The new shares will rank for dividend 
lor the year 1925 with the existing ordinary shares. 


French Companies.—At a recent extraordinary meeting 
of the shareholders of the Union d’Electricité it was decided 
to contract a loan in the United States by the issue of bonds 
o the amount of 4,000,000 dollars. This step was induced 
by the present conditions of the French financial market. 

The Société de U’Energie Electrique Indo-Chinoise, of Paris, 
Tecently invited applications for 10,000 new shares of 500 fr. 
Which were offered at 650 fr. each. 


Marconi International Marine Communication Co., Ltd. 
~the cirectors are making arrangements to pay off the whole 


of the 54 per cent. first mortgage debentures on April Ist. 


, Spanish Company.—The Compania Sevillana de Elec- 
'neidad, of Seville, recently invited applications for 20.000 
hew shares of 500 pesetas at the price of 525 pesetas each. 


, Crompton & Co., Ltd.—The directors have declared an 
Interim dividend at the rate of 7 per cent. on the preference 
tes for the half-year to September 30th, 1924. 


Stocks and Shares. 


Monpbay EVENING, 

Tue first full business week of the Stock Exchange New Year 
tinds markets exceedingly active. ‘There is a lot of trade 
going on in most departments of the Stock Exchange. In- 
vestment and speculation alike are in high favour. in some 
few instances, e.g-, Mexican issues, the tendency is dull and 
heavy, but in the great majority of markets, the influence of 
buyers is decided:y dominant. In the circumstances, it is a 
littie surprising that the new Armstrong Whitworth 6} per 
cent. consolidated third debenture, which came gut at 9¥4, 
should be hanging fire. ‘lhe price is down to 1 discount, 
and, considering the nature of the security, the stock looks 
cheap. Underwriters were relieved of their responsibility, 
but 1t would appear as though some of the big applicants 
subscribed for more than they were anxious to secure, and, 
with a call pending, the stock is being pressed for sale in 
blocks, whereas investment demand absorbs smaller amounts. 
Other new issues, however, are mostly strong in price, and 
ready welcome awaits the appeals ior capital that are ex- 
pected to be made by the electricity supply companies in 
the early part of the coming spring. 

Expectation of what the electricity supply companies are 
likely to pay in the way of dividend is keyed up to a high 
pitch. Last year, as relerence to our tables will show, divi- 
dend advances were declared by the Charing Cross Company, 
Chelsea, Kensington, Metropolitan, St. James's, South London 
and Westminster Companies. We have discussed on several 
previous occasions the chances that there are of the 1924 divi- 
dends being raised. In the present situation there swirl 
various cross-currents, the measure of which cannot be taken 
by outsiders, and it will depend upon the view which the 
companies’ directors adopt in regard to the new year, 1925, 
whether rates are increased or not. It may be taken as prac- 
tically certain that the bumper dividends of 1923 will not be 
diminished in respect of the year just ended. 

Newcastle-on-Tyne ordinary have gone back to 1 1-16, this 
being the solitary change in the list of electricity supply 
shares. Midland Counties Electric are firm at 22s. 6d., and 
are regarded by some people in the market as being amongst 
the cheapest of this class. There is wide scope for the com- 
pany’s expansion, and for the investor who is content to 
lock-up shares for future reference, Midland Counties ordinary 
inake sound shares to mix with other good Industrials. 

Home Railway stocks are inclined to be dull, Metropolitans 
and Districts both giving way a little. Underground Electric 
ordinary shares are also easier at 3, being § down. The 
income bonds, however, remain at 100. Wath the rise in the 
value of the pound sterling as compared with that of the 
dollar, the day is brought nearer when these income bonds 
are likely to be repaid, as it has been assumed, for some time 
past, that the company intended. Up to the present, how- 
ever, the expense of redeeming the bonds, which can be pre- 
sented in New York at the exchange of the day, has mili- 
tated against their being dealt with in a scheme whereby 
the whole capital of the company could be put on a re- 
organised basis. Each rise in the pound sterling tends to 
increase, however, the probability of such an operation being 
carried out. 

Marconis are a better market at 1§, and Marconi Marines 
have strengtnened to 22s, 6d. There has been ancther vio'ent 
rise in Radio Corporations, the common soaring to 13}, and, 
although the top price was not entirely held, the shares still 
show a substantial rise on the week. According to American 
advices, a lively gamble is gcing on in the shares in iswew 
York, Wall Street being most unusually busy and enjoying a 
boom, besides, in its railroad and industrial shares. American 
railroads, it may be remarked incidentally, afford very modest 
yields on the money, though if the exchange rises to parity 
again, one of the effects will be the re-establishment of a close 
arbitrage business between Wall Street and Throgmorton 
Street. 

Cable stocks are steady, and no changes have occurred in 
either the Anglo-American or the Eastern groups. 

Anglo-Argentine Tramways 5 per cent. debenture stock, 
with a rise of 3, has advanced to 75}, and the yield is still the 
satisfactory one of 6§ per cent. on the money. British 
Columbia Electric deferred stock shows a gain of 2, reflecting 
the confidence induced by the speech of the Chairman at th 
recent meeting. Mexicans continue heavy, and the market 
seems to be once more plunged into stagnation. Mexico 
Tramways 5 per cent. bonds, quoted nominally at 71 middle, 
changed hands at 693 last Friday. 

Babcock & Wilcox are again better at 53s., and manufac- 
turing shares all round exhibit decided strength. British Alu- 
minium are 3s. up at 32s. 3d. Callenders have risen’ }, and 
Henleys at £3 are 1/16 higher. Siemens added a shilling to 
their price at 24s. 3d. English Electrics are a trifle harder 
at 19s. 3d. In General Electrics no alteration has taken 
place. 

The rubber share market is decidedly good. Thanks to a 
shake-out in tea shares, due to apprehensions aroused by the 
Food Commission appointed by the Government, money is 
being turned out of tea, and diverted into rubber, with the 
consequence that prices amongst the latter shares are mount- 
ing day by day. There is, moreover, a substantial business 
doing in rubber shares, as, indeed, is the case with nearly all 
the Industrial sections which go to make up the Miscellaneous 
Market of the Stock Exchange. 
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Share List of Electrical Companies. 





Home ELEcenicrsy ComPanizs, 


Dividend, Price 
Nom, ————_. Jan. 6, 
2 1923, 1998, 1924, 
Brompton Ordinary “om 1 ww 14 
Charing Cross Ordinary ... oxo 1 14 143 245 
do. do, do. 4 Pret, 1 “a 64 17/6 
Chelsea —- -—- ‘os 1 10 «619 87/6 
CityofLondon .. ns ae 1 Ww 47/6 
do. do. 6 % Pref, os 1 6 6 23/6 
County of London... .. ; SS BB 52/6 
do: do. 6 % Pret. ese 1 6 6 23/6 
Edmundson’s Ordinary .. ... 1 7 | 22/- 
do. 1 % Pret. ... ose 1 6 6 20/6 
Kensington Ordinary .. 6 Ww 6M 102 
London Electric ... “—o 1 10) =—6 33/6 
do. do, 6%Pref. ... 6 6 6 54 
Metropolitan eso ese exe 1 & 10 13 
do. 44% Pref... 1 “a « 17/6 
Newoastle-on-Tyne Ordinary .. 1 a 66 1% 
do. 6% Pref. ... 1 6 6 18/9 
do. 1% Pret. ... 1 1 1 25/- 
Notting Hill6 % Pref. ... a 6 6 92 
North Met. Elec. 6% Pref. ... 1 6 6 la 
Urban Ordinary... 2. as i= 4 19/3 
do 6 % Pref. eco 1 5 6 19/6 
St. James’ and Pall Mall ~~ 6 Md 1% 123 
South London evo ooo eve i ll 15 at 
Bouth Metropolitan Pref. in 7 | 1k 
Westminster Ordinary ... eco 6 12 15 ll 
Whitehall Dleo, Invest. 74 % Pref, 1 n n 19/6 
Home RalIzs, 
Central London Ord, Assented Stock 4 4 4 
Metropolitan eee eee eee " 84 7 82 
do. District ... a » 8 BA 554 
Underground Blectric Ordinary 10 Nil Nil 8 
do, do. < ak * 1 Nil Nil 9/6 
do, do. Income Bonds 6 6 109 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. exe ~~ Btock 6 6 1044 
do. Def, woe = 1) 1d 14 944 
Chili Telephone... oo 80 wes 6 6 6 54 
Cuba Sub. Ord... eco wa 7 7 7 
Eastern Extension... ove wow 10 10 10 17 
Bastern Tel. Ord. ... ooo «- Stock 10 10 1725 
Globe Tel. and T. Ord, ... ~~ 10 10 10 17k 
do. do. Pref... .. 10 6 6 lla 
Great Northern Tel. ~ ww 0 6M @ 293 
Indo-Buropean 44. wee (ss 7 1 824 
Marconi oe wm iw of 1 ww WwW 1 
Oriental Telephone Ord... .. 1 ww Ww 1g 
United R. Plate Tel, ese 6 8 8 6h 
Western Telegraph os 0 ee 1 6 7 
Homes AND Forgian Trams, &0, 
Anglo-Arg, Trams First Pref... 6 19) 68 Bysxd — 
do, do. nd Pref. ... 6 64 6 
do. do. 6%Deb. .. Btock 6 6 154 
British Blectric Traction Ord... 6 6 994 
do. @o 6%Pref. . 6 6 1054 
Brasil Traction ... eco - 100 ‘ + 68 
do. do. Preferred . 6 96/- R94 
do. do. Deferred o 8 1199/5 113) 
do. do. Deb. oe a a 803 
Lond, & Sub. Trac. 6 % Pref. ... 1 6 PT) 6/6 
London United Tram. Deb, .. Stock 4 4 628 
Mexico Trams. 6% Bonds .. — Wil 6 +2] 
do 6% Bonds ~~ —- Ni Ni 56 
Mexican Light Common w- 100 Nil Nil a4 
do, Pref. .. -- 100 Nil Nil 624 
do, lst Bonds . = 6 6 66 
MANUFACEURING COMPANIES, 
Babcock & Wilcox... .. 1 2 ww 53/- 
British Aluminiam Ord.... ose 1 6 6 82.3 
British Insulated Ord, ... oe 1 15 15 8 
Oallenders ... 20 ses awe 1 wb 8b aie 
a: Bea. o« «= i a 6 98/9xd 
Crompton Ord, 3... a owe 1 5 Nil 10/- 
Edison-Swan ~~ «= wo & B- W 6/9 
» 6%Deb. .. ~~ Btock 6 6 it 
Blectrio Construction .. .~ 1 W WW 1a 
English Electric ... one ose i a 6 19/8 
do. do. Pref, .. oo 1 6 6 21/- 
Gen, leo. Pref. ... oo owe i a 23/3 
do. Ord, .. ove exe 1 6 6 21/6 
Henley a ee 1 ww Bb 3 
ee = -— «= 8 a a4 42 
India-Rubber exe oso one 1 10 6 17/6 
Met.-Vickers Pref... ... «. 2 ~ 8 24 
Siemens Ord. me a oo 1 56 — 24/3 
Telegraph Construction... .. 12 2 20 263 
*Dividends paid tree of Income Taz, 
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Market Quotations tor Chemica) 


and Metals. 


Ir should be remembered, in making use of the figures ppearing 
in the following list, that.in some cases the prices are only gener] 
and they may vary according to quantities and other circumstano, 


— 










Price 


ee 








Fo ‘ 
CHEMICALS, ac. yf ine eae 
meagan’ 
@ Acid, Oxalic...  .. ae per Ib. 524. = 
@ Ammoniac,Sal ... .. «... per ton £60 “ 
@ Ammonia, Muriate(largecrystal) £53 s 
@ Bisulphide of Carbon... on "” see oes 
as So. saab: > en nem. ae £25 oe 
@ Copper Sulphate ...0 .. sw. £25 10s. es 
@ Potash, Chlorate .. ... .. perlb. 4d. to 44d. - 
4 , Perchlorate % d. 1d. ine, 
@ Shellac =e ow one +» Der owt #15 15s. oa 
# Sulphur, Sublimed Flowers .. 15s. ee 
a =» Roll i! ome i ” £7 lis. is 
@ Soda, Chlorate... per Ib. 8d. wt 
@ . Crystals .. ws we Orton £5 to £558. | a 
# Sodium Bichromate, casks ... per lb. . | $4, dee, 
METALS, 4c. 
5 Aluminium, Ingots is per ton £120 to £125 b2 
db " aw on per lb. 1/9 to 2/6* af 
b * OS ee | 16 to a/- “ 
® Babbitt’s Metal and Anti-friction Metal— 
Grade I ... one e.» per ton net £252 £11 ine. 
Grade II ... ws os ” o £182 | £8 ine, 
Grade III... om a 0 o £104 | £4 ine 
€ Brass(rolled metal 2"to12"basis) per Ib. 1034. - 
¢ ww» Tubes (solid drawn) on 1/0} to 1/04 4d. ine, 
c fs we, Basis ... a ‘ pee | 108d. 3d. ine, 
¢ Copper Tubes (solid drawn) Ta V4 
© " Bars (best selected) per ton | £97 £1 ine, 
c Sheet eee ooo oe 7 £1 ine, 
. @ 1 Ei ples BR onlies £97 | £1 ine 
dq .  (Blectrolytic) Bars .. £72 5s 85/- ine, 
d , es Sheets ... 4 £143 10s. 
d ‘ Wire Rods oo £82 5s | 96) ine, 
== ee H.C. Wire per Ib. 1034. sd. ine, 
oer. «wm ws om e 2/- to 3/6 “~ 
Sheet ese exe eco oe 2/- to 3/6 
a German Silver Wire ~~ -= © 2/3 
A Gutta-percha, fine ... pad 9/- | R 
A India-rubber, Parafine .. .. 4 Wit | 1. dee, 
i Iron Pig (Cleveland Warrants)... per ton, | £5 2s. to £5 2s. 6d.| 
«» _Wire, galv. No. 8, P.O. qual, oe £25 | . 
g@ Lead, English Pig... .. « e #44 15s. 15/- ine. 
@ Mercury per bot. | £14 5s. to 35/- to 36 
£114 10s inc 
@ Mica (in original cases) small ... per lb. 8d. to 4/- am 
e ” ” medium ” 4/- to 8/- 
e ” ” large ... mT 10/- to 20/- & up. oes 
p Phosphor Bronze, plain castings ee 1/34 a 
P oe » drawn bars & rods eo 1/8 = 
P w » Tolledstrip&sheet _,, 1/34 ‘ 
o ” » Wire... eco ooo rT} 1/43 l. ine 
o Platinum ° eve eco o» per oz, £26 wl 
d Silicium Bronze Wire ... ... per lb. 1/04 
r Steel, Magnet, in bars... evo oe 8d. 
a Tin, Block (English) eco e» per ton. | £274 10s. to £275 Bi 
o . Wire, Nos.1tol6 ... .._ per Ib. 8/11 


*For 1 owt. lots. Special quotations 
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Quotations supplied by 


aG. Boor & 


Co. 
6 The British Aluminium Co., Ltd, ? Ed 


¢ Thos. Bolton & Sons, Ltd, 

d Frederick Smith & Co, 

e F.. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


g James & Shakespeare, 
ward Till & Co, 
Bolling & Lowe. 

/ Richard Johnson & Nephew, Ltd, 
a2 P. Ormiston & So 
o Johnson, Matthey & Oo., Ltd, 
p C. Clifford & Son, Ltd 
rv W. F. Dennis & Co 








An International Language.—According to Mr. A. Fanti, 
of the U.S. Bureau of Standards, the advent of ** radio 
has made an international auxiliary language a necessity 
he therefore sends us a pamphlet on radio translated into 
** Interlingua,’’ which is described as “* 
plified Latin, without inflection,’ and has been evolved by the 
Academia pro Interlingua, of Cavoretto, Turin, Italy. Th 
following extract from the description of damped waves 


illustrates the style of the text :— 


‘Nos habe monstrato quod radio-undas consiste de undas 
de aethere que habe electrostatico et electromagnetico lineas 
de fortia; et descripto methodo pro produc undas attenuat 
de isto charactere. Isto undas procede trans spatio et illo 


es detecto per apparatu speciale.’’ 


It will be seen that ‘* Interlingua”’ is quite easily read 
Copies of the pamphlet can be obtained from Mr. Fanti, a 


the Bureau of Standards, Washington, D.C. 


The Canadian Electricity Supply Industry.—An_ offici@! 
review of the progress of the electricity suppiy industry 2 
Canada during 1923 shows that the number of power plants 
increased by 10 to 532. All of these were fuel stations, the 
total at the end of 1923 being 263. 
electric plants remained stationary at 269. 
extended, however, by the addition of 170,258 h.p. of plant, 
bringing the total capacity up to 2,282,547 h-p. The import 
ance of the hydro-electric industry is very apparent when 
it is seen that the capacity of all other stations amounted to 
only 141,298 h.p. The amount of generating plant installed 
rose from 1,736,199 to 1,861,845 kVA, 
in the amount of d.c. plant in use. 


the year was 8,094,335,000 


the year being 23,560 miles. 


The number of lhiydre 
The latter were 


modernised and sim 


there being a decreas 
The total output dure 
; kWh, as compared with 
6,740,750,000 kWh in 1922. About 900 miles were added ® 
overhead lines during 1923, the total length at the end 
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Boiler-Room Practice. 








Balancing Boiler-Room Heat. 





By JOHN BRUCE, A.M.I.E.E. 





(Continued from page 32.)! 


It will be noted from an examination of the losses 
detailed in the foregoing tables that the most variable, 
and the one which can readily reach very serious propor- 
tions, is that due to the presence of excess air in the 
gaseous products of combustion. It may be thought that 
in the following discussion the writer is unnecessarily 
stressing the seriousness of excess air. Excess air is a 
loss almost entirely influenced by methods of operation, 
and iis reduction to and maintenance at a minimum 
entails the expenditure and application, at least in the 
wajority of cases, of little more than sound common 
sense. A study of the amount of coal annually con- 
sumed in this country for purposes of steam generation, 
and an estimation of the average combined efficiency of 
the boiler plants concerned, fdrcibly emphasises the 
enormous annual loss of coal from this source. 

Automatic stoker plant in first-class condition can in 
many cases be operated under conditions of commercial 
load with from 35.00 per cent. to 40.00 per cent. excess 
air. Assuming this to be so for the case under con- 
sideration, and that the other losses remain constant at 
the values stated, all excess air above 40.00 per cent. 
represents the incurring of preventable losses in the 
operation of the plant. How serious the loss due to 
excess air can be will be noted from the curves in fig. 2. 
These show for the range of excess air values and final 
flue gas temperatures, the losses per pound of coal con- 
sumed, incurred by operating the plant at air conditions 
in excess of 40.00 per cent. The losses expressed in 
fiy. 2 are, or ought to be, entirely avoidable. 
mercial or non-technical people the full significance of 
what this excess air loss means on the coal bill may not 


be entirely clear from the curves, but expressed in terms 


Leal 
l'o colm- 


of inoney it brings the matter home very forcibly. 

For example, assume that the boiler plant under con 
sideration in the preceding section of this article con- 
sues 10,000 tons of coal per annum, the cost of coal 
heing £1 per ton. The preventable loss expressed in 
terms of £ s. d. due to excess air alone and assuming 
10.00 per cent. excess air as the standard of operation, 
is then for the various values of excess air and final flue 


in Table XI: 


vas temperature, as set out 


TABLE XI. 





e LB 


PREVENTABLE EXCESS AIR LOSS, EXPRESSED IN TERMS OF MONEY 


2. The loss due to the heat carried away by the excess 
air drawn through the fuel bed. This loss can be re- 
duced to a certain value dependent upon the critical 
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point of combustion for that particular stoker equip 
ment and setting and the class and quality of the coal 





ASSUMING 40°O PER CENT. EXCESS AIR 


AS STANDARD OF OPERATION. 


my. of Gases. 
Deg. F. 60% 80%, 


100%, 





250 74 147 221 
300 94 189 284 
350 114 229 344 
400 134 269 404 
450 154 310 466 
500 175 352 528 
550 196 393 590 
600 217 433 649 
650 238 475 713 
700 259 516 774 


from what has been said, it is seen that practically 
the greatest loss incurred in boiler plant operation is by 
way of the dry flue gases, principally due to excess air. 
When reporting this item in a heat balance statement, 
7.e., under the heading ‘‘ heat carried away in the dry 
flue gases,’’ it is usually calculated and set down as a 
total quantity. Actually the loss is the sum of three 
components. These three components are: 
The loss due to the heat carried away in the gases 
resulting from the theoretical combustion of the actual 
fu Beyond maintaining the final flue gas tempera- 
ture at as low a value as possible, this loss cannot be 


reduced. 








Per Cent. Excess Air. 
120% 





140%, 160°% 180%, 200°, 





295 368 442 516 590 
378 172 566 660 755 
158 572 686 800 915 
538 673 807 941 1075 
622 777 932 1087 12483 
704 881 1058 1235 1412 
787 983 1179 1375 1572 
866 1082 1299 1515 1730 
950 1187 1423 1660 1897 
1031 1288 1545 1802 2059 
consumed. Under the best conditions of modern 


mechanical stoker practice, efficient combustion should 
be maintained with from 35.00 to 40.00 per cent. of 
excess air. 

3. The loss due to the heat carried that 
portion of the total excess air due to leakage and 
infiltration through the stoker, boiler, and economiser 
settings. This loss, in many boiler plants the most 
serious component of the excess air loss, can be almost 
entirely eliminated by the institution of a regular sys- 
tem of vigilant inspection and gas testing at points in 
the gas circuit from furnace to stack on each boiler unit. 

The indications or record of the ordinary CO, instra- 


away by 
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ment will give an approximate idea of the total percent- 
age leakage up to the point in the gas path to which the 
instrument is connected. On a boiler unit consisting of 
boiler and economiser, a CO, indicator or recorder con- 
nected to a point in the gas path at the boiler uptake, a 
very usual point, ¢.¢., between boiler and first gas path 
or economiser, will only give information regarding the 
total percentage leakage of air through the fire bed and 
boiler setting, and will give no information as to the 
extent of leakage through the setting of the economiser. 
A CO, instrument connected to a point in the gas cir- 
cuit at the economiser exit gives the necessary informa- 
tion from which can be approximately estimated the 
total percentage air leakage of the complete boiler unit. 
An instrument connected to such a point, however, is of 
very little use to the furnace operator as an aid towards 
the maintenance of efficient combustion. In fact, the 
information obtained from the instrument is of too 
general a nature to be of much use either as a guide to 
furnace conditions or air supply and air leakage. The 
per cent. excess air drawn through the fire bed, which is 
the component over which the stoker operator has direct 
control, can only be reasonably estimated from CO, in- 
dications if the instrument is connected to a point in 
the gas circuit as close to the furnace as possible, care 
being taken, of course, that the point chosen is suffi- 
ciently distant to ensure that complete combustion will 
be effected before the gases reach that point. In all gas 
sampling work it is hardly necessary to add that care 
must be taken to ensure that the sample of gas drawn 
for analysis is representative of all the gas produced. 
The estimation of the total heat loss in the dry flue 
gas can only be made from an analysis of the gases and 
a knowledge of their temperature at the economiser 
exit, that is, immediately after they have left the last 
of the heat recuperative surfaces of the boiler unit. 
One of the best methods of determining the extent of 
air leakage through the setting of a unit is by providing 
test holes at the principal points of the gas circuit, e.g., 
end of first pass, end of second pass, end of third pass, 
economiser gas inlet, and economiser gas outlet, and 
instituting a system for regularly testing, by means of 
an Orsat gas analysing apparatus, samples of the flue 
gases drawn from these points. The estimation of the 
CO, content alone will give quite reliable indications of 
the air leakages, but it may also be desired to estimate 
the losses incurred. For this purpose a portable pyro- 
meter will be required in addition to the Orsat appara- 
tus, and as previously stated, a knowledge of the com- 
position of the coal consumed is also necessary. For ex- 
ample, assume that a test such as described has been 
carried out on a boiler unit provided with test holes for 


the purpose and that the following readings have been 
obtained :— Approx 
Temp. % of ex- 

CO, O, N,, &e. deg. F. cess air. 


At end of Ist gas pass ... 13.0 60 81.0 1,400 40.0 
At end of 2nd gas pass 12.5 6.5 81.0 900 8650.0 
At end of 3rd gas pass... 9.0 10.5 80.5 700 =100.0 
At economiser inlet ... 80 11.6 80.4 650 120.0 
At economiser outlet ... 7.5 12.3 80.2 450 140.0 


The above series of observations shows that a CO, 
instrument connected to the gas circuit at the economiser 
outlet could be very misleading as a guide to the con- 
dition of the furnace. The actual state of affairs, 
judged from the above tabulated readings, are that the 
furnace conditions are very good, but that excessive air 
leakage is taking place through the setting at the third 
gas pass and onwards to the economiser. For the next 
step in the estimation of the actual heat losses involved, 
we will assume the coal as fired, corrected for carbon in 
ash, &c., to have a composition of 0.68 carbon and 
0.044 hydrogen. The theoretical air required is then 
approximately 9.3 lb. of air per lb. of coal. The actual 
air supplied, assuming no extra infiltration between fire 
bed and the first gas pass test point, is calculated as 
follows : — 


Let w =Dry gas produced, Ib. per lb. of carbon, 
11 CO, + 8 O, + 7(N, + CO) 
3 (CO, + CO). 


then w= 








ee 


Substituting in this formula, the values of CO,, 0, 
and N,, obtained from the analysis of the gas draw, 
from the first test point, 

(11 x 13.0) + (8 x 6.0) + (7 x 81.0 
_— . -, ~ a ee 
=19.4 lb. of dry gas per lb. of carbon. 
Since only 0.68 lb. of carbon was involved in tlic com. 
bustion reactions per lb. of coal, the actual gas weight 
will be: — 
19.4 x 0.68 
=13.2 lb. of dry gas per Ib. of coal. 
The actual air supplied for combustion equals the 
weight of the dry products of combustion plus the H,0 
from the combustion of H, minus the weight of tuel in 
the gases, 7.e., for the case given := 
(13.2 + 0.396) — 0.724 
= 12.872 lb. of air supplied per Ib. of coal 
Combustion has therefore been effected with :— 
(12.872 — 9.3) ie 
9.3 
= 38.5 per cent. excess air. 
This could not very easily be improved upon, and repre- 
sents very good stoker performance. The loss due to 
air infiltration is calciflated as follows :— 

Substituting in the previous formula the values of 
CO., O.. and N,, obtained from the analysis of the gas 
drawn from the test point at the economiser outlet :— 

(11 x 7.5) + (8 x 12.3) + (7 x 80.2) 
ys e——_ 
= 33 lb. of dry gas per lb. of carbon, 


Ww 


and corrected to the carbon content of the coal under 
consideration : — 
=33 x 0.68 
= 22.44 Ib. of dry gas per lb. of coal consumed. 
And the total air at this point :— 
= (22.44 + 0.396) — 0.724 
= 22.112 lb. of air per lb. of coal. 
The value of the component of the total excess air due 
to air infiltration through the setting of the complete 
unit:— 99.112 — 12.872 
=9.24 lb. of air per lb. of coal. 
With coal of 10,500 B.th.u. per lb. as fired and with 
a final flue gas temperature of 450 deg. F., and a boiler- 
room air temperature of 70 deg. F., the preventable 
loss of fuel is:— 


-24 w (T-1?) 
=—p 50 * 100 per cent. 
24 9.24 x 380 
=“——go©~CO:«s 6 


=8.00 per cent. 


With coal at £1 per ton, and taking for an exaniple 
the plant previously considered, 7.e., with a coal con- 
sumption of 10,000 tons per annum, the preventable 
loss due to this component of the excess air alone equals 
2800 per : : ‘ 
é oe (To be continued.) 
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A Portable Cardiograph.—An experimental model of the 
first portable electro-cardiograph, used in studying the action 
of the heart, has been demonstrated at Schenectady, N.Y., 
U.S.A. The cardiograph itself is not new, but never before 
it is said, has it been portable, nor has a device been com- 
mercially developed in which vacuum tubes are used for ampli- 
fying the heart voltages. Mr. L. T. Robinson, director of the 

eneral engineering laboratory of the General Electric Co., 
J.8.A., and Mr. H. B. Marvin developed the apparatus, 
and the demonstration was made at an open meeting of the 
Schenectady County Medical Association. Records o! 4 
patient’s heart may be obtained now at the physician’s ¢on- 
sulting room or in the patient's home. Complete in its ¢:se, 
the apparatus weighs only 37 pounds, and in a second |X, 
weighing 33 pounds, the power unit is carried; the portable 
cardiograph operates successfully despite ordinary vibration, 
and contacts can be made with simple metal straps, since 
the functioning of the instrument is not affected by skin 
resistance. Delicate preparatory adjustments are no longer 
necessary, and the fragile metal-quartz thread of the ss7#< 
galvanometer is eliminated. 
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Tramways and Light Railways in 1923-24. 





Tue Ministry of Transport returns relating to tramways and 
light railways in Great Britain for the year ended December 
gist, 1923, in the case of company undertakings, and March 
aist, 1924, in the case of municipal systems* are available 
much earlicr this year. 

The statistics deal with 243 undertakings, of which 170 are 
owned by local authorities and 73 by companies. Three com- 
panies hay disappeared from the list, viz., the Lancaster and 
Districs Company, whose powers have been abrogated; the 
Luton (Lessee) Company, whose undertaking has been taken 
over by the Luton Corporation; and the Plymouth, Stone- 
house an Devonport Company, whose system has been trans- 
ferred to the Plymouth Corporation. Additions to the list are 
the Torqu iy Corporation (Babbacombe Cliff) undertaking and 
the Glasgow Subway, which has hitherto appeared in the rail 
way returns, but has been acquired and is being electrified by 
the Glasgow Corporation. In addition to these undertakings 
\4 railless trolley undertakings are dealt with (13 local authori- 
ties and | company). Seventeen local authorities and one 
company did not exercise their powers in this respect. 

The consolidated statistics show that a total ruute-mileage 
of 2,624 was in operation during the year, comparing with 
2598 miles in 1922-23. The bulk of this (2,599 miles) was elec- 
trically operated, and 1,563 miles was of standard gauge. The 
number of passengers carried increased by 94,773,673, or 2.18 
per cent., to 4,443,326,581, and the car-mileage by 11,147,648, 
or 3.17 per cent., to 363,057,881. Of this last total 99.42 per 
cent. was “‘ electric’’ car-miles—showing that non-electric 
tramways are now sunctically negligible. As compared with 
1913-14 the number of passengers carried and the car-miles run 
show increases of 34.57 per cent. and 7.12 per cent. respec- 
tively. The quantity of electrical e nergy used was 675,329,155 
kWh, an increase of 34,077,644 kWh, or 5.31 per cent. as com- 
pared with 1922-23. Thus the energy consumed per car-mile 
increased from 1.84 to 1.87 kWh; in 1913-14 the figure was 1.83 
kWh. The average receipts per passenger decreased from 
L66d. in 1922-23 to 1.53d. in the year reviewed, the pre-war 
receipts being 1.05d. per passenger. 

Turning to the amalgamated accounts, it is seen that the 
total capital expended upon tramway systems was, at the end 
of the respective periods of companies and municipalities, 
£92.218.557, an increase during the year of £3,128,053. This 
was divided as follows :—Municipal authorities, £71,341,947; 
companies, £20,876,610. 

In urder to make a fair comparison of the revenue account 
statistics 1t 1s necessary to exclude lessors’ returns. It is seen 
that with this correction the gross working receipts amounted 
to £29,435,647, as compared with £31,264,141 in the preceding 
year, and £15,160,476 in 1913-14. The equivalent figures for 
working expenses were £22,847,(32 £23,815,620, and 
£9,779,568. From these figures it will be observed that 
whereas in 1913-14 the ratio of work'ng expenses to receipts 
was only 64.51 per cent. -; in 1922-23 it was 76.28 per cent., and 
in 1923-24 it rose to 77.74 per cent. The net receipts fur 
1923-24 were £6,586,615, and the addition of sundry amounts 
rendered £7,701,973 available for distribution (£8,059,692 in 
1922-23). These sundry additions inc!uded aid to the extent 
of £244,378 taken from the rates, but against this £277,899 
was contributed to rate relief from the gross profits. Other 
allocations of the last were :—Interest or dividends, £2,126,338 : 
lebt repayment and sinking funds, £1,733,533; rent and other 
charges, £306,596; reserve and renewal funds, £2,138,316; in- 
ome tax, £472,577; other purposes, £352,545; leaving £294,169 
to be carried forward. 

Of the 170 undertakings owned by local authorities, 156 
Were earning income in 1923-24 (as against 157 in 1922-23), and 
in accordance with the usual practice the undertakings have 
been gt uped in six classes according to results. In Class 1, 
Which comprises undertakings which showed a balance after 
meetiny all charges, there are 98 undertakings, an accession 
of five since the previous year. The net balance shown by 
these undertakings was £404,101 (as compared with £461,295 
ar 3 ndertakings in 1922-23). There was also an increase 
in Class 2 undertakings, which were able to meet all charges 
but had to exceed the amount available in providing reserves. 
There cre nine undertakings of this class, with a debtor 
valance of £42,600, as compared with seven with an excess 
expenditure of £10,676 in the preceding year. Class 3 under- 
takings ure those which were able to meet interest and capital 
redemption charges but were unable to meet income tax and 
other appropriation charges in full. There were 11 of these 
with a debt of £17,056, as against 14 in 1922-23, with a debt 
ot £45,150. There were 22 undertakings in Class 4, able to 
Pay Interest charges but nothing further, with a liability of 
£46,435. In 1922-23 there were 27 in this class with a liability 
of £62,695. In Class 5, undertakings unable to meet interest 
charge full, there were five undertakings (£87,789 down), 
% compired with 10 (£58,106 down) in the previous year. 
; class, which comprises undertakings with working 
in excess of revenue, included 1] undertakings as 


*Miationery Office, 15s. net. 
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«Metropolitan Electric Tramways, Ltd., 


against six in the preceding year, with total losses of £136,067 
and £61,565 respectively. 

An analysis of the receipts and expenditure per car mile 
for all undertakings in Great Britain shows that the gross 
receipts of local-authority undertakings fell from 20.99d. to 
19.15d.; those of company undertakings fram 22.83d. to 
20).87d. : and as a whole from 21.32d. to 19.46d. At the same 
time the gross working expenditure per car-mile declined as 
follows :—Local authorities from 15.99d. to 14.92d.; companies 
from 17.44d. to 16.10d.; and all systems from 16.25d. to 15.13d. 
The net receipts thus showed a general decline of about 14.6 
per cent., as compared with the preceding year, and in com- 
parison with 1913-14, an increase of about 13.6 per cent. 

The returns include, as usual, a fully detailed account.of the 
capital expenditure, revenue, working expenditure, allocation 
of profits, &c., for each unde rtaking in operation. These form 
a useful work of reference but cannot be adequately reviewed. 
It may be remarked that the capital expended upon the prin- 
cipal undertakings now stands at the following figures :— 
London County Council, £16,497,850; Glasgow, £6,026,164; 
Manchester, £3,008,597; Birmingham, £2,982.318; Edinburgh, 
£2808,663; Liverpool, £2,476,696; and the County of Middle- 
sex, £2,023,206. Among the leading company undertakings 
are the London United Tramways, Ltd., £2,608,217; the 
Bristol Tramways & Carriage Co., Ltd., £2, 132,310; and the 
£2.,056,422 

The analysis of traffic revenue and = expe nses shows 
that so far as the loca!-authority unde rtakings were concerned 
the former varied from as little as 11.73d. per car-mile, in the 
case of the Croydon Corporation to as much as 27.25d. in the 
case of Morecambe Corporation. Working expenditure ranged 
from 10.69d. per car-mile (Kilmarnack), to 40.26d. (Barking). 
The ratio of expenses to receipts was at 1ts highest for the last 
undertaking (141.45 per cent.),’and at its lowest in the Birken- 
head undertaking (63.49 per cent.) So far as the companies 
were concerned, the highest revenue per car mile was earned 
by the Great Orme system (107.9d.) and the lowest by the 
Gosport and Fareham system (11.04d.). As regarded expenses 
the highest level was reached by the Great Orme undertaking 
(90.6d. per car-mile) and the lowest level by the Aberdeen 
Suburban undertaking (10.8d.). The ratios of working ex- 
penses to revenue were :—Highest 143 per cent (Wolverton 
and Stoney Stratford); lowest 42 per cent. (Birmingham Dis- 
trict). 

The statistics relating to railless trolley vehicles are given 
separately, and details are available of 16 municipal undertak- 
ings and one company undertaking (Mexborough and Swin- 
ton). The aggregate expenditure upon the former is given as 

302,243. The total revenue was £122,907, expenditure 
£111,707, and gross profit £11,200. The surplus was insufli- 
cient to cover all charges and the undertakings finished the 
year with an aggregate loss of £11,945. It is to be noted, 
however, that this balance is provided by only two unde rtak- 
ings. The charges of the others were apparently met from the 
funds of parent tramway systems. The company undertaking 
had a revenue of £5,563 and expenses amounting to £6,437—a 
gross loss of £874. The ratio of expenditure to receipts was 
generally very high, amounting to over 100 per cent. in five 
cases (including the company), while in four other cases it was 
over % per cent. 











Electromagnets for Loading Ships.—.At a meeting of the 
North of England Steamship Owners’ Association it was ae 
cided to investigate whether the use of electromagnets for 
loading and discharging ships’ cargoes was advantageous or 
otherwise. Complaint has been made that the use of electro 
magnets has an effect upon the sub-permanent magnetism of a 
ship, which itself becomes a source of disturbance to the com- 
pass. It has also been suggested that the use of electro- 
magnetic cranes creates grave and immediate disturbance of 
the ship’s compass. On the other hand, it has been stated 
from another source that, owing to the handling of pieces of 
cargo in different positions, the magnetic influence is counter- 
balanced, and that the effect on the ship’s compass has not 
been found to exceed that ordinarily encountered where mag- 
nets are not used. The Chamber of Shipping has asked for 
the views of members who have had experience of the use of 
electromagnets. 


Ultra-violet Light in the Hen-run.—Writing to Science 
of December 12th, Messrs. J. S. Hughes and L. F. Payne 
state that ultra-violet light has a marked effect on the eg 
production of young hens. Experiments which thes 
carried out last winter showed that in 16 weeks a dozen 
pullets treated with ultra-violet light for 10 minutes daily 
laid 497 eggs, whilst a dozen similar birds with the same 
food, but not treated, laid only 124 eggs. The eggs from the 
former contained more calcium and had twice the percentage 
*‘hatchability ’’ of those produced under ordinary conditions. 
On reversing the conditions and radiating the hens not pre- 
viously treated similar results were obtained. 
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A New Sguirrel-Cage Motor. 





Induction Type with High Starting Torque. 





By T. F. WALL, D.Sc., D.Eng., A.M.I.E.E. 





(Abstract of paper read before the SHEFFIELD SuB-CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS 


Tue paper describes a new method of providing a squirrel- pression given above. When the rotor is running normally 
cage motor = a high starting torque without necessitating the currents in the rotor bars will be of very low frequer 
a prohibitively large starting current in the line. The me thod corresponding to the rotor slip; consequently, the effectiy, 
developed by the author is considered to have advantages not resistance of the composite bars will be corre spondingly 
possessed by any previous proposal. A number of test data duced, and will, in fact, be practically the same as t 
have been obtained, which it is hoped may form the basis found by direct-current measurement. 
of the design of squirrel. cage rotors for any required practical The relative thicknesses of the central copper core, { 
conditions. The data in the paper have been obtained from steel sheath, and the outer copper skin, are of great ino 
an actual experimental motor of 57 b.h.p. built in accordance ance in dete armining satisfactory performance. With an an 
with the author’s proposals by Messrs. J. H. Holmes & Co., of the outer copper skin of 10.3 mm.’ the effective resistay 
and tested at their works in Newcastle-on-Tyne. with alternating current at 50 frequency ce she slight 
The essential features of the method proposed by the author with the current density, the average value being about thre 
were described in a preliminary paper read before Section G times the resistance a8 measured with direct curre: Osci 
; grams of the p.d. and current waves for current densities 


17.6, 22.1, and 26.6 amperes per mm.’ respectively shy 
the power factor as a function of the current density, 
the average value of the p.f. in this case is about 0.987 








With an area of the outer copper skin of 20.9 min. th 
=| effective resistance increases slightly with the current de 
=|: sity, the average value for the range tested bein: out 23 
-|e times the resistance as measured with direct current. Osci 


grams show the p.f. of the composite red for current & 
sities up to about 15 amperes per mm.* to be very cles 
to unity. 












“) With a composite rod comprising merely a central cop 

rod and a steel sheath (corresponding to the proposal o 

PS EN TEA gr “e ‘a Elihu Thomson) the resistance decreases to a very mark 
X = ning : po in degree with an increase of current density. That is tos 


Pet, "pas the rod has to some extent a negative resistance characteristi 
which may result in an unstable condition so that the current 
may increase to an unduly large value. The average valu 
of the power factor in this case is about 0.865, which appears 
to the author to be one of the chief reasons why the us 

such composite conductors (i.c., without any outer copy 

sheath) has not been found satisfactory. 

In order to show the great significance of the pe ! 































Fig. 1.—Influence of Power Factor. Fig. 2.—Influence of Sheath Thickness, 


of the British Association at Liverpool in 1923. It is well 
known, from the theory of transformers, that when th 
secondary winding is short-circuited the effective resistance 
of the primary winding is given by the expression— 


R, + aol - w ' on the starting characteristics of the motor, the curves sh 
(Ly, w) + R, in fig. 1 have been calculated for the case of the motor for 

where k,=resistance of the primary winding, in ohms; which the specification is given in the paper; 1 st 
R,=resistance of the secondary winding, in ohms; L,=induc- the relationship between the starting torque and the rat 
tance of the secondary winding, in henrys, and w=2z Xsupply (Effective rotor resistance at starting)/(Normal rotor resist 
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Fig. 3.—Starting-Torque Curve. Fig. 4.—Short-Circuit Tests. Fig. 5.—Efficiency Curves. 






frequency. This expression shows that the resistance ance when running). Curve I refers to the cas I 
increases as the supply frequency increases. Further, the the increased rotor resistance at starting is obtained 
effective inductance of the primary winding when the secon- ineans of conductors which have unity power factor, 
dary is short-circuited is given by the expression— Curve IT refers to the case in which the increased rotor resist 
Le M? w? ance at starting is obtained by means of conductors ving 
49 Ww + 7 4 tor 
= power factor of 0.86. For a given effective rotor stal 


(Ly w + B? 





















‘ at starting, the starting torque, when the p.f. is 0 1s not 

where L,=inductance of the primary winding. This ex- much more than one-half the torque when the p.! the 1 
pression shows that the effective inductance of the | comes sistance is unity. This shows in a very striking 
winding when the secondary is short- 1-0 
circuited decreases as the supply fre- [TTT] oe i tts 
quency increases. 0-8| Ley a8 ot ene 2.10 

Actually, each rotor bar is constructed | | Jo} +1 Zs 
as follows: A central copper core is sur- <= 0-6 ow ~ %, 6 
rounded by a steel sheath which may <= ge , =| = 4} 
or may not be in electrical contact with +5 °+}-;—* - ¥ 
the copper core. The sheath is covered = 2 he 1 
with an outer copper skin brought into 0-2 
good electrical contact at each end with 
the central copper core. Such a com- 0 y 20 3 40 50 y 80 9 
posite conductor is, in effect, a simple Brake horsc-power 
form of auto-transformer with short-cir- Fig. 6.—Power-Factor Curves. Fig. 7.—Percentage-Slip Curves. 
cuited secondary winding. The central 
copper core forms the primary winding, the steel sheath is portance of obtaining the increase of the starting resistane 
the magnetic core, and the outer copper skin is the secondary at as high a p-f. as possible. 
winding. The composite conductors with an outer copper skin hav 

If a squirrel-cage rotor is constructed with such composite a further advantage over those without a skin, in that! 
bars, then (at starting) the frequency of the currents induced p.f. of the former, when the rotor is running at norm 
in the bars being of the full supply frequency, the effective speed, will be considerably greater than the p.f. of the com 


resistance will be relatively high in accordance with the ex- ductors which have merely a steel sheath. The reason @ 
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this is that a large proportion of the current can flow 40-cycle, 6-pole, synchronous-speed, 800-r.p.m. rotor was 
through the outer copper skin and, in so far as the outer tested in the same stator, and the results are shown in figs. 
copper skin is concerned, the steel sheath has no effect on 3 to 9. 

its inductance. A further important deduction that can The diameter of the central copper rod was appreciably less 
be made frum Curve I is that the maximum starting torque than the internal diameter of the steel sheath, due to irregu- 
obtainable by increasing the rotor resistance is reached when larities in the bore of the steel tube, which made it impossible 
the increased rotor resistance is only about three times the to insert a copper rod of diameter larger than 0.286 in. If 
normal running resistance. the bore of the steel tube could be obtained dead true, it 
™o as iin the influence of the thickness of the steel would be possible to avoid the waste space inside the steel 
heath the characteristics of the composite rod, resistance tube, and thus obtain a composite rod of lower resistance. 





In this way the efficiency of the motor 
would be improved without impairing 
the starting condi ions. 
It was not considered desirable to 
ois fe ao Par. ae punch more than 60 slots in the rotor 
Standard rotor }-| for the composite bars, since doing so 
a would have rendered the minimum sec- 
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- Neral aps ists — a tion of the teeth too small for me- 
$ 400) y, New 90 aa | chanical strength. 

a ae S’48Ees ook Peels The striking improvement in the 

; re ) Lite Case i starting conditions when the author's 

8 1000-2 : = 200] ase eee new high-torque rotor is used may be 

ae se = } +111 i--| deduced from the curves in figs. 3 and 4. 

| an 'ae3 100 BEZEE For instance, to obtain the full-load 

Z | Sis 7 ‘ y torque at starting, with the author's 

ee ee new type of rotor, a current of 20 

Amperes amperes is necessary (fig. 3), and the 

“) applied voltage at the terminals will be 

Fis. 8.—Core and Friction Losses. Fig. 9.—Magnetisation Curves. 320 V (fig. 4). it an auto-transformer 

is used for starting, the line current 

' will be 320/440 x230=167 amperes, and 

tests were made with three rods, each having a different since the normal full-load current is 68 amperes, the full- 

thickness of steel sheath, and from the results the relation- load starting torque is obtained with a line current of only 

ship between the thickness of the steel sheath and the ratio 2.45 times the full-load current, whereas with the standard 

ac, resistance at 50 frequency)/(d.c. resistance) has been rotor, in order to obtain full-load starting torque the line 
leduced and plotted in fig. 2. This relationship has been current must be 3.37 times the full-load current. 

jeduced for the following values of current density, viz., Fig. 5 shows that the efficiency of the new type of rotor 

5, 2), 25 and 30 amperes per mm.’ respectively. It is inter- is slightly lower than that of the standard rotor, largely 

esting to note that the a.c. resistance of the composite rod due to the fact that the central copper rods of the composite 

increas proportiona lly to the thickness of the steel sheath. conductors did not quite fill all the space inside the steel 

\ sample high-torque squirrel-cage rotor was constructed sheaths, as already pointed out. This can be obviated in 

the author’s new principle, and tested in a standard stator ; future and the efficiency at full load thus brought practically 

afterwards a standard squirrel-cage 57-b.h.p., 440-V, equal to that of the standard rotor. ; 



















Electric Pumping in Holland. 








An Unusual Modern Installation. 


















































































A tarce part of the Netherlands is below sea level, the but the author avoided the difficulty by the adoption of screw 
polde as the lower parts of the country are called, having pumps. Such pumps for small lifts are constructed on the 
been originally lakes or marshes that have been surrounded siphon system, and have proved very successful, especially) 
with dykes and reclaimed. The pumping installations used in the district of New Orleans, where this system was intro 
for drainage are distributed all over the country, and will duced by Mr. A. B. Wood, mechanical and electrical engineer 
soon eliminate the picturesque old windmills entirely from of the Sewerage and Water Board of that district. For very 
th Iscape in Holland. Such pumping plant is in operation large capacities this system presented several advantages, one 
for a small] number of days per annum (in one case 45 days of fundamental importance being that, when working at a 
is a fair average), but enormous quantities of water are deu!t constant speed but with widely different lifts, the power re 
with, the capacity varying between 1,400 and 14,000 cu. ft. quired for driving a screw pump varies less than that for 
per minute per pump. The lift, however, is low, 16ft. being driving a centrifugal pump and the water is not liable to so 
the highest, but, as a rule, lifts vary between 5 and 10 many changes of direction. In the screw pump, fig. 1, the 
t vadays the centrifugal pumping-engines for such drain main flow of the water is axial only, with the result that 
ge rk are driven by steam, Diesel engines, gas engines, smaller losses of head, caused by friction, whirling, &c., might 
or electricity, and their number and size are increasing gradu- be expected than with a centrifugal pump. For pumps 
ally th the demand of agriculturists 
wo » the water in the canals and 
ditc] strictly at the most favourable 
1€VE w the crops. 
\n unusual electrically-driven instal i 
lation is described in the Transactions 7 
of the Institution of Engineers and = a, ++ 
Shipbuilders in Scotland by Prof. J. C. ; NY ei 
Dijxhoorn, of the Technical University, ss 4 
Delft, Holland, who explains that in / 
1915 e Government of Groningen, a J ——— 
province to the east of Friesland on the 
ror of Germany, decided that three Fig. 1.—Motor-driven 340-kW Screw Pump. 
pul each capable of dealing with 
33,355 en. ft. of water per minute, should be erected near the working with very small lifts these losses represent a great 
vu of Zoutkamp on the Lauwer Zee, which is in open percentage of the actual lift, and, consequently, a more favour- 
Cor nication with the North Sea. The lift varies widely, able efficiency with screw pumps might be expected. 
but the capacity of the three pumps together will be 100,000 The simpler form of the pump casing and of the adjoining 
cu per minute rg n the lift does net exceed 4 ft. 3 in.; pipes induces the designer to make all cross-sections of ample 
the in lift may be taken at 3 ft. 9 in. It is intended to area, and there is no great difficulty in building units of 
Ins two more pumping engines of the same capacity in much greater capacity hen is possible with centrifugal pumps 
the same building. of reasonable dimensions. As a consequence a notable economy 
lhe Board of the province possesses its own electric power in the dimensions and cost of the building was thereby 
supp!y at He Ipman, a suburb of the city of Groningen, situated secured. 
ib 18 niiles from the pumping works, and a considerable The pump as a whole is a siphon pipe; a horizontal 
cor ption of electricity might be expected in this pros- section contains the working part of the screw pump, the 
per part of the country. Electricity was selected for the adjoining inlet and discharge pipes being inclined at about 
driv =. and the new boezem received the name 45 deg. The screw wheel is keyed to a horizontal shaft, and 
E ra. The great difference of lift, ranging from zero to in the direction of the waterflow a circle of curved guide 












ft. "in., presented some difficulty in choosing the best pumps, blades leads the water again in an exactly axial direction. 
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Only the outside ring section of the pump is active; the 
central part is hollow and double pear-shaped. The centre 
piece of the pump wheel is conical, in accordance with the 
adjoining centre piece of the pump itself. The bearings are 
lubricated from the outside; the inside diameter of the wheel 
at the discharge side is 11 ft. 72in., and the conical suction- 


pipe is 12 ft. 9 in. diameter at the inlet opening and 9 ft. 10 in. 
diameter at the connection with the pump casing, 
charge widening to 13 ft. 
mouth. 

Fig. 2 gives a good impression of the size of one of the 
pumps as it stood in the 


the dis- 


Qin. at the immersed discharge 


erecting shop of the engineering 











Fig. 2.—A 341-kW Screw Pump. 


works of Messrs. Stork Bros., Hengelo. The diameter of the 
pump wheel is 141 in., and the end thrust on the pump shaft 
is taken by a Michell block fixed to the pump casing. 

At normal load the three-phase 3,000-volt electric motor 
runs at 978 r.p.m., driving the pump 
shaft at 53 r.p.m. by a double gear. 
Forced lubrication for the bearings and 
the gearing is maintained by a pump 
driven by toothed gearing in the main 


gear casing. To start the main pumps, 
they are filled by evacuating the casing 


while starting the motor; the vacuum 
pumps are electrically driven, the screw 
pump first working at a quarter of the 
blade-wheel diameter, then at a half of 
this diameter, and so on, the load on 
the motor increasing gradually with in- 
creased evacuation. This is an advan- 
tage when using an electric drive, 
especially with a high- voltage and a long 
cable, sudden overloading of which is to 
be ‘avoided. Each pump is _ provided 
with an emergency valve in order that 
air may be let in automatically; conse- 
quently, the pump will be emptied if 
the electric current should fail. 

Under the conditions prevailing in 
1918, the difficulties in completing an 
aerial line 18 miles in length from the 
power house to the pumping works 
were such that a cable of a smaller 
capacity was laid instead, and a pro- 
visional steam-plant was installed (for 
generating the electricity for driving at full power) on the 
site of the fourth and fifth pumps, to be erected later. 

The hall containing the three pumps, fig. 3, gives an im- 
pression of extreme simplicity, considering that 100,000 cu. ft. 
of water passes through it each minute. 

The results of the trials may be summarised as follows, 
the figures being the exact averages with lifts varying from 


2ft. lbin. to 4ft. 32in. :— 

Speed, r.p.m. eiet aad.” ake Mae i 53.2 
Mean lift, in. ... : ae de Ye 44 
Water discharged by each pump per minute, 

cu. ft. at hee “ence tim, © ket ane ce 
Water h.p. developed by each pump 246.4 
Mean kW for 1 pump motor ... 341 
KW per water h.p. 1.38 








Patents in Japan.—The Institute of Patentees informs us 
that it has been notified by the Consul-General of Japan 
that the date for the recovery of the registration of a patent, 
utility model, design, or trade mark, destroyed with the 
archives of the patent office of the Imperial Japanese Govern- 
ment in the earthquake and fire in September, 1923, has 
been extended to January 3ist, 1925. an, inventors, there- 
fore, who haye not made application should do so jmmediately. 


ea intimation wppedreéd in our issue of November 21st, 
19%. 
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Electrical Prospecting. 
Detecting Hidden Ore-Bodies, 


In an interesting paper read before the Chemical, 


€ letallur. 
gical and Mining Society of South 


Africa recentiy Mr. ¢ 


Bergstrom described developments in _ prospecting |y 
electricity, and mentioned that a company bh been 
formed to exploit the process. All the differen: pate 
rights are in one hand, said Mr: Bergstram, and nderful 
results have been obtained from the methods in different parts 
of the world. He added that such methods will soon be intr. 


duced in South Africa. IJnter alia, 


according to the $4 
Mining and Engineering Journal, Mr. 


3ergstrom sal 


There are several different scientific principles whic}: rende 
it possible, theoretically at least, to detect. certain kinds ¢ 
hidden ore-badies. All of them are based on some physicaj 
or chemical feature. distir:guishing the ore from the surround. 
ing rock. Bodies of magnetic ore (for example, magnetite 
can be discovered and fairly closely studied by means of ip 
struments in which the magnetic needle is utilised. agneti 
methods have been developed to a high degree of «accuracy 
in Sweden and have rendered invaluable service. 

In minerals which are not completely oxidised and subject 
to a slow continuous oxidisation, especially sulphides, !ut al» 
lower oxides such as magnetite, the oxidisation and accon- 
panying chemical reactions will, in most cases, set up a 


certain electrical potential around the ore-body, which 


noticeable in a sensitive galvanometer. The ore- body nd the 
rock surrounding it form a sort of galvanic battery. Certain 
results have been obtained by utilising this fact, for prospect 
ing purposes, but the danger of errors is always considerabk 
Partly decomposed organic matter will cause similar 
potentials. 

Among non-geological prospecting methods, the electrica 
methods are the most general and most promising. Their 
foundation is the fact that most metallic minerals are far 
better electric conductors than the surrounding roc The 


use of earth currents has been tried for this purpose; either 


those caused by chemical reactions round the ore-bocies, o 
those caused by the earth’s magnetic field; the results, how 
ever, have not been encouraging. Practical results have only 





Fig. 3.—The * Electra” 


Pump House. 


been obtained by spe cially generating electric current, which 


is led into the ground. The distribution of such current 5 
then studied in diffe erent ways and exceedingly useful in! orma- 
tion can thus be obtained. Prof. C. Schlumberger, the 
Ecole des Mines in Paris, has used direct current his 
comprehens sive investigations with a great deal of success. 


When using d.c. great care has to be taken to avoid po aris 
tion and all kinds of cantact resistance might cause s rious 


errors. For practical purposes alternating current is })reler 
able, and from the distribution conclusions can be <rawD 
as to the conductivity of the different components the 


ground within the area under examination. 

The problem reduces itself to finding some simple means 
of observing the directions the currents actually take. bout 
20 years ago two Englishmen, Messrs. Daft and Wi!.:ams, 
invented an electrical prospecting method, the _princi)e 
which was direct observations of the current. However, the 


personal element influences the results to a large extent: it #8 
rather difficult to differentiate between sounds of siichty 


different strength, and no two observers would 


the same results. On behalf of the Geological Survey 
Sweden, Dr. Tegengren and the author investigated this 


method carefully and arrived at the conclusion that some more 
accurate and definite method of studying the electric 
must be found to make electrical prospecting a practica: pro 
position. They finally arrived at the equinetential line n hod. 
described in the year book No. 7 of the Geological & 
of Sweden, 1913. 

The underlying principle is as follows :—Suppose thai 2.¢ 
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ig led down into the ground at two points. The currents 
travel, and supposing that at a given moment the drop in 
voltage from points B to B, is 100 volts, the same drop takes 
Jace along all the current lines. If one of these lines is fol- 
lowed a point will be found where the drop in voltage from 
p is, sa}, 25 volts. A similar point can be found on any 
other current line, and if all these points are connected with 
a line, a so-called equipotential line is found. W ith a certain 
position 1 the points p and P,, the equipotential lines always 
remain where they are; in other words, the electric poten- 
tigls of all the points on the same equipotential line always 
remain the same. This means that no current will pass 
from one point to another on the same equipotential line. 
For practical purposes we can assume that the equipotential 
lines always cross the current lines at an angle of 90 deg., 
and thus if the equipotential lines are known, the current 
ines are also known, and fortunately it is possible to find 
the equipotential lines in a very simple way by means of a 
telephor Suppose the two rods with which the telephone 
js connected are pushed into the ground at two points. There 
will then probably be a difference in potential between the 
two points, and a buzzing sound will be heard in the phone. 
By moving one of the rods about, ‘it is possible to make 
this sound weaker and weaker till it finally disappears. Both 
the rods are then placed on the same equipotential line, 
and by going on like that it is easy to find-any number of 


points on the same line. In the same way any desired num- 
ber of equipotential lines can be mapped out and a complete 
knowledge of the appearance of the electrical field in the 
ground obtained. 

These methods have given striking practical results, and 
there is not the slightest doubt that a very valuable means 
has been put in the hands of mining people when it comes 
to discovering hidden ore-bodies. With a certain position of 
the points or lines in which the current is introduced into 
the earth a certain ore-body will deform the electric field 
in one defined way. Theoretically it should therefore be pos- 
sible to draw conclusions not only about the position of the 
ore-body, but also about depth, size of the ore-body, d&c. 
There are, however, many variables to be considered, and 60 
far the only safe conclusions that can be drawn are that within 
the area under investigation there is, or there is not, some- 
thing with a decidedly different electrical conductivity than 
that of the rest of the ground, and that the same something is 
situated there and there. The nature of the disturbances has 
to be found by diamond drilling, shaft-sinking, &c. 

There exists to-day also a method by which it is possible 
to find the strongest currents without the aid of equipotent:al 
lines, the idea being to study by means of sensitive instru- 
ments the strength of the magnetic field at different points 
of the area under review. The strongest indications should 
be obtained at the points nearest to the ore. 
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The Bandon Hydro-Electric Undertaking. 





Practical Water-Power Development in Ireland. 





By J. MURPHY. 





(Abstract of paper read before the InstiTUTION Ov CiviL ENGINEERS OF IRELAND.) 


Tue paper deals with the practical development of power 
from the Bandon river, and the experience gained may prove 
of value when combined with the available data of other 
undeveloped Irish rivers. 

In May, 1919, the author was asked to advisé on an elec- 
tricity supply scheme for Bandon, Co. Cork, and experience 
obtained some years previously on another river in the same 
locality—the Flesk at Killarney—indicated the difficulties in 
the way of meeting the power and lighting demands of an 
Irish town from a river without water storage. The pro- 
moters were of opinion that auxiliary generating plant might 
not be necessary for the demand which they anticipated, 
but the author pointed out that while there was undoubtedly 
an excellent opening for an electricity supply undertaking, 
they should not be too optimistic about the water power 
available. 

Owing to the occasional shortage of power, due to low 
water in summer and to flooding in winter, an auxiliary 
plant had to be considered. It was decided to install a 
moderate-sized internal combustion set with a storage bat- 
tery, in preference to a larger engine without a storage 
battery, and after five years’ experience with it the writer's 
opinion is that under similar conditions a battery is 
indispensable. k ‘ 

The plant installed includes :—Two vertical-shaft sets, each 
of 25 kW; one geared set of 20 kW; one old twin belt-driven 
set of 30 kW; a gas-engine set of 60 kW; and a 600-amp.-hour 
battery. The two-vertical shaft sets are the first turbines 
fitted with Lawaczeck high-speed propeller-type runners in- 
stalled either in Great Britzin or Ireland. The speed of 
the runners is 180 r.p.m. on the seven-foot fall, but I under- 
stand that at the present stage of the development of this 
type of runner this speed can now be materially increased. 

One of the vertical sets is provided with an automatic volt- 
age regulator. Variations of 24 per cent. above or below 
norma! station voltage tilts a balanced beam which causes 
one of two contactors to “‘make”’ the circuit to a small 
motor arranged to run in either direction; through a speed- 
reduction gear and by means of a chain, it operates tha 
turbine-regulating gate. This voltage regulator, under our 
conditions, gives better service than a speed governor. With 
shunt-wound dynamos, such as are installed at Bandon, con- 
stant speed would not give constant voltage without shunt 
regulation, and compensating devices to give the characteristic 
chang: in speed to ensure constant voltage at normal head of 
water would not be suitable on a very varying head. ; 

The fall at Bandon is seven feet at the normal height of 
water. At flood times, owing to the river being restricted 
below the weir, the tail rises more than the head—a rise 
of four feet in head giving a rise of nearly seven feet at the 
tail. The weir runs diagonally across the river, the width 
of the river being 120 ft., and the length of the crest of the 
Weir 170 ft. 

The catchment area of the river at Bardon ‘s 144 sq. miles, 
and may be taken as typical of Irish catchments. There are 
mountiins about the upper reaches of the river, showing 
tock very near the surface, and with little or no vegetation. 
An average area of boy and marsh exists, but the vegetation 
in the valleys is, perhaps, more than is usual'y met with. 
Areas of open water are practically non-existent. : 

Daily river gaugings have been taken at Bandon since 


April, 1918, and the following. tables abstracted from the 
records give the average height of water flowing over Bandon 
weir for every month between April, 1918, and April, 1924, 
with the rainfall for every month during the same period : 


RIVER GAUGINGS AT BANDON IN FEET. 
1918 1919 1920 1921 1922 1923 1924 Average 

January . 1.14 b 5 79 1.28 1.16 
February . ‘ f f 2 1.56 
March . . 
April 
May 
June 
July 
August 
September 
October BT 
November 96 
December 1.60 


RAINFALL IN CATCHMENT AREA IN INCHES. 

1918 1919 1920 1921 1922 1923 1924 Average 

January _ i. 10.40 6.38 9.81 3.65 10.17 7.80 
February 5.7 3.73 3.74 8.10 2. 3.4 6.54 
March 5 5.58 6.10 4.03 < 1.93 44 
April 1.96 : 0. 116 374 7 3.80 4.41 
May 2.58 6.75 301 3.26 : ¥.58 
June 1.58 3.84 08 1.54 1.45 
July 5.93 ; 5.25 5.36 5.53 2.85 4.37 
August 3.01 : 333 5.36 508 7: 4.65 
September 9.31 3.6 4.08 2.74 4.59 54 4.97 
October 7.20 6.04 5.10 3.07 DD 5.02 
November 5.17 3. 7.4” 8.09 3.42 ’ 5.28 
December 12.41 10.10 8.45 5.45 7.50 4.42 8.05 


LM 


Totals 48.85 74.35 51.57 59.62 61.88 _~ 

It is impossible to lay down any hard and fast rules 
definitely to determine the variations of the river from even 
the most exhaustive statistics of the rainfall. If, for instance, 
heavy rain during 24 hours is followed immediately by severe 
frost, the river, owing to its smaller tributaries getting bound 
up, will not rise as high and will fall faster than if there 
was no frost. Again, if a long spell of frost terminates in 
rain the river will rise higher and fall more slowly than if 
there was no frost previously owing to the rain not being 
able to percolate at first, and to the thaw and the loosening 
of the smaller tributaries adding to the flood later on. In 
calculations of the probable power available from any river 
by means of rainfall statistics alone the most important factor 
is the correct estimation of evaporation and otber losses. 
This is also one of the most elusive of the whole series of 
problems which lie between rainfall and the eletric lampa 
or motors of the consumer. Speaking from practical experi- 
ence and observation, the author has no hesitation in saying 
that it is quite possible during the period of maximum tem. 
perature and maximum vegetation for as much as 80 per 
cent. of three or four months’ rainfall to pass off in evapora- 
tion and losses of various kinds. From the mean average 
heights of water for the months of the vear the mean average 
monthly rates of flow of the river have been calculated as 


follows :— Cu. ft Ca. fi. 


per min. 
2,000 
6,400 
11,700 
17,800 
21.901 
40,800 


per min. 

42,000 = July 
39,100 August 
March 98,800 September 
April Seas.) a 
May + eee eee ~=os2 1 000) November 
June... ... ... 1,800 Décember 


January 
February 
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From the mean average flow of the river the possible out Gordon & Co., and show that, while the efficiency is rathe 
put of the plant is as follows: jouw up to about half load, it reaches 85 per cent. betwee 
Plant seven-eighths load and full load. The dynamo curve shows 
River capacity kW. Plant output. the usual efliciency with low-speed machines, being prag. 
Month. capacity kW. 80% efficiency. Possible kWh. tically 85 per cent. for all loads between half loud ang 
January tl 290) 100 74,400 full. To check the efficiency of the plant many practicg) 
February... 270 100 67,200 tests have been made, and the results invariably work oy 
March . =: 160 100 74,400 the same. . a 
April ... ... 122 100 72,000 'he necessity for the auxiliary plant and the disappointing 
May 77 62 46,100 output from the water-power plant are due to the iwo e 
June ss 13 10 7,200 tremes :—(l1) Demand for power with no water available 
Ps cae 14 i] 8.100 and (2) water available with no demand for power. Storage 
August 15 24; 26.700 of water would overcome the former, but the low fall ang 
September ... 82 66 47,500 the value of land put that out oi the question—in Bandon 
October ; 124 100 74,400 at any 1 rate it is not a financially sound proposition 
November ... 153 100 72,000 _ Filling the valleys in the load curves With ‘some natural 
December... 285 100 74,400 industrial demand would help towards overcoming the latter 
as 2 pet aaa but the tendency of the present industrial demand is not t 
Average... 136 73 644,400 spread itself evenly over the 24 hours to accommodate ele 
; ; ricity supply undertakings; rather ls 1 oO concentrate oy 
TI f tl 136 kW, tl ay Sy we: se 4. te on 
1¢ average annual capacity ol the river is lob K , the a shorter day, giving higher peaks and deeper valleys in th: 
average annual capacity of the plant is 73 kW, and the average load curves. In Bandon the pons bility of supplying a nator 
possible annual output of the plant is 644,400 kWh, but to night demand was investigated—the heating of bakers’ ovens 
make the paper complete some disappointing facts which Owing to opposition to night-work the proposal was not’ con 
give some disappointing figures must now be stated. | sidered, even though an offer of ld. per kWh was mak 
The difference between the summer minimum capacity of Heating water at night for use next Fs and charging bat 
the river (13 kW) and the winter maximum (290 kW) shows teries for electric vehicles are at present being investigated 
how misleading some of the expressions used in connection but at their best are only minor applications of natura 
with Pa gurney deve om ns can - The expre — demands which could be introduced to supply an off-peak Joad 
average annual capacity as no practical meaning when The only other means is the introduction of an ** artificial 
applied to a river unless that river has storage capacity demand. But applied to the undertaking at Bandon, what 
sufficient to enable the average rate of flow to be maintained kind of a load should it be? It should be a load of about 
over the whole year, or over a series of years. Unfortunately 100 kW, attd in winter, when power is available, it should 
there are people who, on learning that the Bandon river has come on about 12 o'clock midnight and go off at 6.30 am 
an average annual capacity of 137 kW, immediately think coming on partially again after sunrise, and going off at 
of prosperous small industries in and about Bandon taking sunset. It should, however, come on nearly full at about 
about 200 h.p. day and night all the year round from the one o'clock when the other power users are at dinner, and 


Bandon river—at something less than Id. per kWh perhaps- 
but the Bandon river, working as an isolated station without 
an auxiliary generating plant, could not be guaranteed to 
give even 10h. PD. continuously to any industry. 

Again, the ‘‘ average annual output "’ of the plant installed 


on Sundays, Bank Holidays, or any other odd times, when 
the ordinary users do not require the power. It should not 
come on at all during the low water period, but should always 
be available at a few hours’ notice if there should be sutticient 


rain. It may be said that I have endeavoured to make this 
at Bandon is 644,400 kWh, but under the best possible de- artificial load look ridiculous, but a study of my load curves 


mand obtainable in Bandon the actual output from the plant will show that I have stated exactly the kind of load requited 
does not reach even one-sixth of that figure. I give the to fill the valleys in my load curves. It is exactly the kin 
actual output to the town for the year 1923, this being the of load which would be required by any other hydr electri 


avonrahle rear ainre os ater 
most favourable year since the plant started. undertaking supplying also an average Irish demand to make 


































kWh from kWh from the actual output approach anything near the ideal. Such a 
Month. water. auxiliary. Total. load is impossible, and any undertaking depending for its 
January  \ Ss 11.087 success On the satisfactory development of such a load is 
Februarv ... . 8.007 460 8.467 bound to be a failure, as a practical industry capable of being 
March oe ie 8.560 = 8560 shut down for long periods in summer and capabl at a 
April... 7,086 me 7.086 times of accommodating its demand, at a moment's notice 
Mav 5.024 300 5.394 to the requirements of the power station is hardly conceivable 
June . 1.246 2,986 4 2329 he greater the magnitude of the artificial demand the less 
Tuly ii 1 O24 3.717 4741 conceivable it becomes, as present-day labour will not stand 
August 7 3.518 4547 8 065 such uncertain employme nt without being paid off-time when 
Se1,tem lx 9 905 a 9 05 power is not availab 
oe : . oa A ~ Bandon requires at present only about 120,000 kWh per 
November .._ . 14.074 390 14/394 annum, and the theoretical output of the installed plant) 
December . 14 323 246 14.569 644,400 kWh per annum, yet to expect that it would be com 
pee PP aS: vonche mercially ow to supply the small requirements of 
Year 1923 95,827 12.576 108. 08 Bandon from the water-power alone would be absurd; it 
: sigh 2 ; could be done by buil lding dams and flooding large areas, but 
: The 95,827 kWh actually generated by the 100-kW plant it would be found wanting. The successful development o 
installed at Bandon falls a very long way short of the 644,400 Trish water power will not be achieved if it is sought to 
kWh estimated average annual output available! Without supply all the power required in the whole country from the 
the storage battery this actual output figure would be very water power alone. Probably. as at Bandon. it could be done 
much worse than it is, as the gas engine set would be re- but certainly the acid test of “‘ would it pay? ’’ would find 
quired much more often than it has been to meet every such an ambitious scheme just as wanting in proportion 4 
demand, no matter how small, which exceeded the capacity its magnitude as the little isolated scheme at Band The 
of the plant or the capacity of the river. success of hydro-electric development in Ireland lies in the 
The efficiency curves for the Lawaczeck turbines and for rivers being harnessed only so far as commercially practicable 
the vertical shaft dynamos were supplied by Messrs. Jas. and only in conjunction with auxiliary stations. 








Some Radio-Telegraph Developments. 


I.E.E. Wireless Section: Chairman’s Address.—Abstract. 








By E. H. SHAUGHNESSY, O.B.E., M.1.E.E. 














We have brought into commercial service the coupled circuit dehydrator and there has been no breakdown of the dielectti 
for the 250-kW are at Leafield (particulars of which de- in use. The losses in the condenser are extremely stall. 
velopment I gave in my 1923 address *) and today no trouble The primary coil is of copper strip made up in 8 flat spirals 
from ‘‘mush”’ or harmonics i s metal and it is possible to each containing 8 turns. The strip is carried direct 
receive broadcast in close proximity to the station. The wooden spiders. The four lower spirals can be move! under 
primary condenser is made of steel tanks containing 17 alu- the top four, the whole thus constituting a large var:ometet. 
minium plates immersed in oil. Each unit has a capacity of The coupling between the aerial and primary circuits is 
6,500 nuk, and four units are apo ad in parallel. The con- tained by inserting a fixed coil of 4 turns of copper stmp ™ 
denser contains 5,000 gallons of oi] and weighs 25 tons. Under the aerial circuit, and inside this a rotatable coil of 4 tur 
working conditions the condenser may handle as much as 260 of copper strip which is connected to the primary circuit This 
amperes at 12,350 m. The working voltage (r.m.s.) is 68,000 coupler has a tendency to warm and is being replaced by 08 
(equivalent to a peak value of 96,000), and the power handled made of stranded wire. With the 250-kW arcs at |-ecafelé 
is 18,000 kVA. The oil is cleaned and dried by a De Laval when used on 12,350 m. there is no increase in the powe 
= . consumed for the coupled cirenit over that required for the 
* Exec. Rev., November 30th, 1923; p. 807. plain aerial, while on 8,750 m. the power consumption is 
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Signalling is still done on the marking and 
s by varying the inductance of the primary cir- 





actually | 













spacing V 
cuit, ~ ondary or aerial circuit not being altered in tune. 
This is irgest coupled arc in existence working regularly 
and ae torily; and the constancy of the frequency is 
extremely ood. ; 

Aerial Yuning Coils—It is generally understood that 
stranded wire is better for aerial tuning coils than copper 





rip. At .he Northolt station a copper-tube coil was in use 
which had the very high resistance of about 3} ohms. It was 
decided to replace this with a stranded-wire coil made up on 

















































wooden pancake spiders. The cable was made up of 729 
strands No. 33 S.W.G. enamel-insulated wire. When the 
eable was tested it was found that the insulation between 
wires and strands was faulty. A new length of similar cable 
with slightly thicker enamel insulation and silk insulation 
round each group of 81 wires was manufactured. When the 
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faulty cable was made up into the coil and the spiders were 
adjusted to give an inductance of 1,680 ,H its resistance was 
205 ohms at a frequency af 43 kilocycles, whereas the new 
coil’s resistance was only 0.776 ohm; thus, the insulation of 
the individual wires is a very important matter. 

Dielectric Properties of Woods.—Another matter of import- 
ance in the design of the inductance coils for high-power 
stations is the selection of the material for supporting the 
cable, and most of the insulatifig materials available tend to 
become hot and in many cases end in smoke under the. pro- 
longed application of high- frequency voltage. La3t year I 
showed ye of vitrified porcelain which had cracked and 
from which molten porcelain had oozed out, and I stated that 
good dry whitewood withstood the tests as well as anything 
else. There appears to be no information available as to the’ 
Eaten of the various kinds of woods for this purpose; 




















accordingly, varieties of wood were subjected to a practical 
test ar d fig. 1 shows the steps in which the voltage was 
raised and the length of the time during which each particu- 
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lar voltage was applied to the samples. American whitewood 

is superior to any of the other woods tested and inductance 

coils made of it have given every satisfaction. Such a coil at 

Northo't has proved to be capable of carrying 115 amperes, 
© voltage at the aerial end approximating to 60,( 
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Electric Field under Aerial—It would appear that very low 
Tesistance can be obtained with an “earth” consisting of 
either elevated screen wires, or buried earth wires, led back 


















on distributing elevated conductors with inductances inserted 
to balance the currents which each of these carries. To in- 
Vestiz.te these claims the field under the Leafield aerial was 
explored, the basis of the method being the fact that a neon 
lamp, when held in a strong electric field with one electrode 
earth nd the other raised above the earth, glows when the 
Potential drop from the insulated electrode to earth equals 
the st king voltage of the lamp. 

The lettered dotted lines on the inset plan of the aerial 
system in fig. 3 indicate the lines along which readings were 
taken; the earth system extends only so far as midway be- 
tween the second and third pair of masts. The curves show 


that at a distance from the edge of the aerial] equal to its 
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height (300 ft.) there is a field of one-third the maximum 
intensity which occurs down the centre lines of the aerial. 
The field under the lead-in, curve a, is much stronger than 
elsewhere; therefore, the curves B, C and p show that the 
earth system has no appreciable effect on the distribution of 
the electric field under the aerial. Curve 2, taken down the 
centre line of the aerial, indicates a slight increase in the 
strength of the field towards the end furthest from the 
station. The effect of uneven ground on the field strength 
indicated that a rise in height of 5 ft., or 2 per cent. of the 
total height of the aerial, caused a much greater percentage 
increase in the field strength. Curves in fig. 4 illustrate the 
screening effect of the masts and stays. 

The Rugby Station.—The site is at Hillmorton, 
miles from Rugby, and is about 900 acres in 
building is to be about the centre of the site. 
masts, 820 ft. 
steel construction, 
are being built 


about three 
extent. The 
Twelve steel 
are of lattice 
10-ft. sides, and 
Wrightson and Co., of 


high and spaced 1,320 ft. apart, 
triangular in form with 
Head, 


by Messrs. 


po 
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Fig. 3. 


Thornaby-on-Tees. Each mast is supported on a ball-and- 
socket joint resting on a series of 12 porcelain insulators, the 
whole being supported on a granite block carried by a 
stanchion fixed to the foundations. A hoist is soovbien inside 
each mast with a platform at each position where stays are 
terminated, and there is also a continuous ladder from the 
bottom to the top. Each mast is designed to stand a wind 
pressure of 60 lb. per sq. ft. of exposed surface and to sup 
port a horizontal load of 10 tons and a vertical load of 3 tons 
due to the antenna pull at the top. 

The insulators are of special porcelain of flat circular shape, 
8 in. diameter and 33 in. thick. Each insulator has to with- 
stand a test pressure of 25,000 volts at 50,000 cycles per second 
for 6 hours without showing signs of heating and is, in addi- 
tion, subjected to a test load of 270 tons. Each mast will 
have three sets of five stays, anchored at 200, 400 and 600 ft., 


made of 151 No. 10 S.W.G. wires laid up straight. The 
o£ 4 © © . 










Fig. 4. 


aerial will consist of a continuous sausage of 12 ft. diameter, 
the supporting steel rope being carried down the centre of 
each mast and wound on a winch with slipping gear which 


will allow it to pay out when the tension exceeds 10 tons 

The primary circuit consists of a stranded wire cable in 
ductance and Dubilier mica condensers. The aerial coil will 
also be of stranded cable. Three-phase power at 50 cycles and 
12,000 volts is to be obtained from the Leicestershire and 
Warwickshire Electric Power Co. Three motor-generators to 
give 6,000 volts each are arranged to be switched in series as 
required, so that any d.c. voltage up to 18,000 can be obtained. 
These machines are being made by the British Thomson 
Houston Co. Water-cooled valves, each having an output of 
10 kW and being made in this country by the Western Elec- 
tric Co., will be used to make up the high-frequency 
generator. 

General Review.—The cost of one 820-ft. mast may be any- 
thing from £12,000 to £15,000, and 12 such masts with aerial 
and earth systems complete may cost from £150,000 to 
£180,000. The total cost of a high-power world-wide station 
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may be between £400,000 and £500,000, and in order to insti 
tute a service two stations are required. The interest and 
depreciation on these amounts are heavy annual charges and 
the total working expenses may amount to from £70,000 to 
£96,000 per station per annum, according to the amount of 
traffic dealt with. 

To-day we have a choice of three systems for the internal 

equipment of high-power long-wave sending stations—by high 
power [I mean stations of over 200 kW—namely, the high- 
frequency alternator, the Poulsen are, and the valve 
generator, and the art has not yet reached a stage where it 
can definitely be said which of these will best survive the 
test of time. The monopoly due to fundamental patents has 
practically disappeared, and in view of the heavy cost of the 
werial and earth systems, the total cost of equipping a high 
power station is not materially affected by the choice of any 
one of the above systems of internal sending plant. Speaking 
from experience, now that we have solved-the problem of 
eliminating disturbances from the Poulsen-are emissions, that 
system may be said to be by no means obsolete. It has ad 
vantages of its own in that it is very simple to work and 
maintain, can be started quickly and can have its working 
vave-length changed fairly rapidly. 
Marconi concludes that with a beam system working on 
m. with comparatively small powers good communication 
can be obtained over extreme distances during the hours of 
darkness—an average of 7 hours per day—while over much 
shorter distances (2,670 miles) an average of 18 hours’ com 
munication per day can be obtained, communication to be at 
the rate of 100 words per minute, exclusive of repetitions to 
secure accuracy 

The Post Office has entered into a contract with the Marconi 
Co. for the latter to provide a station to work to Canada as 
above ata cost of £50,420 the station to be capable ot exten 
sions to work to South Africa, India, and Australia simul- 
taneously, each extension costing £31,406. As the capital 
cost of these stations is low, depreciation and interest will be 
low and the power will also be comparatively low, but the 
cost of operating will ‘depend upon the number of hours dur- 
ing which communication is satisfactory, and also upon the 
rate of working 


2 


It seems essential that high-power long-wave stations must 
be erected in order to provide for a full and regular Imperial! 
telegraph service in which there shall be no initial delay due 
to ordinary telegrams having to be kept in hand until the 
favourable hours of working arrive, and also to-be able to 
reach any and all parts of the Empire at any moment. Thé 
erection of the short-wave beam stations will show to what 
extent they can assist in cheapening the cost of transmitting 
the less urgent forms of telegraph traffic and in reducing the 
number of high-power stations required in this country to 
meet the demands of a full Imperial ra egraph scheme 








Kinema Lightning.—In the studio the imitation of natural 
lightning as cenic ell , 


is t end sought, and yhtning 
has been I 


} ; 


uced Y Ingenious electrica and 
but a new devi ' has been tried in California is de- 
clared to | r st satisfactory thing of its kind that 
has yet appeared apparatus produces “ sheet lightning,” 
aud is. known ; eOctrl ly-operated lightning torch; it 
was perfected by Mr. Arthur E. Shadur, chief engineer at 
Universal City, and irticular advantage over previous 
devices is its element s the American G.E.C. 

The apparatus consi 


re} I 
photograpl k. Various early methods were employed, 


powdered 
aluminium which S eject . naer alr pressure, 

valve and against an electric a The intense ‘ 
latter ignites the powdered iluminium, pre ducing a power- 
ful flash, remote contre! enabling the ** movie director to 
merely press a button and produce the flash. The valve 
through which the powder is forced closes an instant before 
the are ignites the aluminium, thus preventing the apparatus 
from backfiring and exploding; also insuring the safety both 
of operators and of persons near by. Forked lightning effects 
are secured by first photographing cloud formations which 
are suggestive of storm, or by photographing on several 
hundred feet of film an ordinary landscape with the horizon 
low in the picture, thus showing quite an expanse of sky. 
Then the film is run through the machine a second time, 
but this time with the camera aimed at a curtain of black 
velvet, and at several points terminals leading to high-pressure 
electric generating apparatus are used to cause spark-overs, 
which wriggle vividly across the whole picture, the camera 
being but a few feet distant. The film is then developed. 


A Large American Searchlight.—What is said to be the 
most powerful electric searchlight in the world, with a normal 
range of more than 50 miles, has been put in operation on 
Staten Island, New York. It is part of the equipment of the 
United States Lighthouse Service, and was developed by the 
Government in an effort to produce a light more powerful 
than any hitherto built. A single electric lamp of approxi- 
mately five billion (5,000 million) candle-power supplies the 
beam, and this beam is reflected as a brilliant shaft of light 
by a series of high-power lenses. On a clear night the 
beacon has been reported as visible in Philadelphia, more 
than 80 miles away.—Electrical World. 
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